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SECTI ON 03100

STRUCTURAL CONCRETE FORMACRK
05/ 98

PART 1 GENERAL

1.

1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACl | NTERNATI ONAL (ACI)
ACl 347R (1994) CGuide to Formwrk for Concrete
AVERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA A135. 4 (1995) Basic Hardboard
U. S. DEPARTMENT OF COMMERCE ( DOC)

PS1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Formwrk; G AO
Drawi ngs showi ng details of formwork, including dinmensions of
fiber voids, joints, supports, studding and shoring, and sequence
of formand shoring renoval .
SD- 03 Product Data
Design; G AQ

Desi gn anal ysis and cal cul ati ons for form design and net hodol ogy
used in the design.

Form Materials; G AQO

Manuf acturer's data including literature describing form
mat eri al s, accessories, and formrel easi ng agents.

Form Rel easi ng Agents; G AQ
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Manuf acturer's recommendati on on nmethod and rate of application
of formrel easi ng agents.

1.3 DESI GN

Formwor k shall be designed in accordance w th met hodol ogy of ACI 347R for
anticipated | oads, lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirements of the class of finish
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Forns shal
be capabl e of withstanding the pressures resulting from placenent and

vi bration of concrete.

PART 2 PRODUCTS

2.1 FORM MATERI ALS

2.1.1 Forms For Class A and O ass B Finish
Forms for Class A and Cass B finished surfaces shall be plywod panels
conform ng to PS1, G ade B-B concrete formpanels, Cass | or Il. Oher
formmterials or liners may be used provided the snpoothness and appearance
of concrete produced will be equivalent to that produced by the plywood

concrete formpanels. Forns for round colums shall be the prefabricated
seam ess type.

2.1.2 Fornms For O ass C Finish

Forms for Class C finished surfaces shall be shiplap |unber; plywood

conformng to PS1, Grade B-B concrete formpanels, Class | or |I; tenpered
concrete form hardboard confornming to AHA A135.4; other approved concrete
formmterial; or steel, except that steel |ining on wood sheat hi ng shal

not be used. Fornms for round colums may have one vertical seam
2.1.3 Forms For Class D Finish

Forms for Cass D finished surfaces, except where concrete is placed
agai nst earth, shall be wood or steel or other approved concrete form
mat eri al .

2.1. 4 Form Ti es

Formties shall be factory-fabricated nmetal ties, shall be of the renovable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval.
Solid backing shall be provided for each tie. Except where renovable tie
rods are used, ties shall not |eave holes in the concrete surface |ess than
6 nmnor nore than 25 mm deep and not nore than 25 mmin di aneter.
Renovabl e tie rods shall be not nore than 38 mmin dianeter

2.1.5 Form Rel easi ng Agents
Form rel easi ng agents shall be comercial formulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatment of concrete surfaces dependi ng upon bond or adhesion

nor inpede the wetting of surfaces to be cured with water or curing
compounds.

PART 3 EXECUTI ON
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3.

3.

1 | NSTALLATI ON
1.1 For maor k

Forms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirenments specified in
Section 03300 CAST-I| N PLACE STRUCTURAL CONCRETE and conforming to
construction tol erance given in TABLE 1. At |ocations of visible, exposed
concrete provide Class A finish to approximate the finish of simlarly
exposed existing concrete. Were concrete surfaces are to have a Cass A
or Cass B finish, joints in form panels shall be arranged as approved.
Where forms for continuous surfaces are placed in successive units, the
forns shall fit over the conpleted surface to obtain accurate alignment of
the surface and to prevent |eakage of nortar. Forns shall not be reused if
there is any evidence of surface wear and tear or defects which would
inmpair the quality of the surface. Surfaces of forns to be reused shall be
cl eaned of nortar from previous concreting and of all other foreign
material before reuse. Formties that are to be conpletely w thdrawn shal
be coated with a nonstaining bond breaker.

.2 CHAMFERI NG

Except as otherwi se shown, external corners that will be exposed shall be
chanf ered, bevel ed, or rounded by nol dings placed in the forms.

.3 COATI NG

Forms for Class A and O ass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcenent is placed in fina
position. The coating shall be used as recomrended in the manufacturer's
printed or witten instructions. Fornms for Class C finished surfaces may
be wet with water in lieu of coating i medi ately before placing concrete,
except that in cold weather with probable freezing tenperatures, coating
shal | be nandatory. Surplus coating on form surfaces and coating on
reinforcing steel and construction joints shall be renoved before placing
concrete.

.4 REMOVAL OF FORMS

Fornms shall be renoved preventing injury to the concrete and ensuring the
conpl ete safety of the structure. Formmrk for colums, walls, side of
beans and other parts not supporting the weight of concrete may be renoved
when the concrete has attained sufficient strength to resist danage from
the renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renpved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
Supporting forms or shores shall not be renoved before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved methods. This strength shall be
denonstrated by job-cured test specinens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of form ng and shoring system The job-cured test specinens for
formrenoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The speci nens
shal |l be renoved from nolds at the age of 24 hours and shall receive,

i nsofar as possible, the same curing and protection as the structures they
represent.
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TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe plunb:

a. In the |ines and
surfaces of col ums,
piers, walls and
in arises

b. For exposed corner
col ums, control-joint
grooves, and ot her
conspi cuous |ines

2. Variation fromthe
| evel or fromthe
grades indicated on
t he draw ngs:

a. In slab soffits,
ceilings beamsoffits,
and in arises, neasur ed
bef ore renoval of
supporting shores

b. In exposed lintels,
sills, parapets,
hori zontal grooves,
and ot her conspi cuous
l'i nes

3. Variation of the
[ i near building
| ines from established
position in plan

4. Variation of distance
bet ween wal | s, col ums,
partitions

5. Variation in the sizes
and | ocations of
sl eeves, floor openings,
and wal I opening

6. Variation in
Cross-sectiona
di mensi ons of col ums
and beans and in the
t hi ckness of sl abs
and wal |l s

7. Footings:

In any 3 mof length -------- 6 mMm
Maxi mum for entire length -- 25 mm
In any 6 mof length -------- 6 nm

Maxi mum for entire length 13 mm

In any 3 mof length ------- 6 mMm
In any bay or in any 6 m of
length ------memmomaan 10 mm

Maxi mum for entire length - 20 nm

In any bay or in any 6 m of
length --------------------- 6
Maxi mum for entire length - 13

33

Inany 6 mo---------------- 13
MBXi MUM === -===="=““c“c2c=-- 25

53

6 mmper 3 mof distance, but
not more than 13 mmin any one
bay, and not nore than 25 nm
total variation

MNus --------------------- 6 mm
Plus ------------mmmmmoo - 13 mm
MnNuUs -------------------- 6 nm
Plus -------------------- 13 mm
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8.

TABLE 1

TOLERANCES FOR FORMED SURFACES

a. Variation of
di rensions in
pl an

b. M splacenent of
eccentricity

c. Reduction in
t hi ckness
Variation in steps:

a. In a flight of
stairs

b. In consecutive
st eps

End of Section --

Plus -----cmcmmmmiceaaan 50 mm

when forned or plus 75 mm when
pl aced agai nst unfornmed excavation

2 percent of the footing width

in the direction of m splacenent

but not nore than ---------

50 mm

Mnus ----------------- 5 percent
of specified thickness

SECTI ON 03100 Page 6
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SECTI ON 03150

EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
05/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHMAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 111 (1983; R 1996)) Inorganic Matter or Ash in
Bi tum nous Materials

AMERI CAN HARDBOARD ASSOC!I ATI ON ( AHA)
AHA A135. 4 (1995) Basic Hardboard

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 919 (1984; R 1998) Use of Sealants in
Acoustical Applications

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 4 (1986; R 1998) Bitunen Content

ASTM D 6 (1995) Loss on Heating of Gl and

Asphal ti c Conmpounds

ASTM D 412 (1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tension

ASTM D 471 (1998el ) Rubber Property - Effect of
Li qui ds
ASTM D 1190 (1997) Concrete Joint Seal er, Hot-Applied

El astic Type

ASTM D 1191 (1984; R 1994el)
Concrete Joint Seal ers

ASTM D 1751 (1999) Prefornmed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
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Concrete Paving and Structural Construction

ASTM D 1854 (1996) Jet-Fuel - Resi stant Concrete Joint
Seal er, Hot-Poured El astic Type

ASTM D 2628 (1991; R 1998) Preforned Pol ychl oroprene
El astoneric Joint Seals for Concrete
Pavenent s

ASTM D 2835 (1989; R 1998) Lubricant for Installation
of Preforned Conpression Seals in Concrete
Pavenent s

ASTM D 5249 (1995) Backer Material for Use Wth Cold

and Hot - Applied Joint Sealants in
Portl and- Cenent Concrete and Asphalt Joints

ASTM D 5329 (1996) Standard Test Method for Seal ants
and Fillers, Hot-Applied, for Joints and
Cracks in Asphaltic and Portland Cenent
Concrete Pavenents

U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 513 (1974) Corps of Engineers Specifications
for Rubber Waterstops

CCE CRD-C 572 (1974) Corps of Engineers Specifications
for Pol yvinyl chl ori de Waterstop

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Wt er st ops.

Shop drawi ngs and fabrication drawi ngs provi ded by the
manuf acturer or prepared by the Contractor.

SD- 03 Product Data

Pref ormed Expansion Joint Filler.
Seal ant .
WAt er st ops.

Manufacturer's literature, including safety data sheets, for
prefornmed fillers and the lubricants used in their installation;
field-nol ded seal ants and priners (when required by seal ant
manuf acturer); preformed conpression seals; and waterstops.

Manuf acturer's recomrended instructions for installing preforned

fillers, field-nolded seal ants; prefornmed conpression seals; and
wat er st ops; and for splicing non-netallic waterstops.
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1

SD- 04 Sanpl es
Lubricant for Prefornmed Conpression Seals.

Specinens identified to indicate the manufacturer, type of
material, size and quantity of nmaterial, and shipnent or |ot
represented. Each sanple shall be a piece not less than 3 mof 25
mm noni nal width or wi der seal or a piece not |ess than 4 m of
conpression seal less than 25 nmnominal width. One L of
| ubricant shall be provided.

Fi el d- Mol ded Type.

Four liters of field-nolded sealant and one L of priner (when
prinmer is recommended by the sealant manufacturer) identified to
i ndi cate manufacturer, type of nmaterial, quantity, and shipnment or
| ot represented.

Non-netallic Materi al s.

Specinens identified to indicate nanufacturer, type of naterial
size, quantity of material, and shipnment or |ot represented. Each
sanpl e shall be a piece not Iess than 300 mmlong cut fromeach 61
m of finished waterstop furnished, but not less than a total of 1 m
of each type, size, and lot furnished. One splice sanple of each
size and type for every 50 splices made in the factory and every
10 splices nade at the job site. The splice sanples shall be made
using straight run pieces with the splice |ocated at the
m d-1ength of the sanple and finished as required for the
installed waterstop. The total length of each splice shall be not
| ess than 300 mm ong.

SD-07 Certificates

Pref ormed Expansion Joint Filler
Seal ant .
WAt er st ops.

Certificates of conpliance stating that the joint filler and
seal ant materials and waterstops conformto the requirenments
speci fi ed.

3 DELI VERY AND STORAGE

Mat erial delivered and placed in storage shall be stored off the ground and
protected fromnoisture, dirt, and other contam nants. Sealants shall be
delivered in the nmanufacturer's origi nal unopened containers. Sealants
whose shelf life has expired shall be renoved fromthe site.

PART 2 PRODUCTS

2.

1 CONTRACTI ON JO NT STRI PS

Contraction joint strips shall be 3 nm (1/8 inch) thick tenpered hardboard
conformng to AHA A135.4, Cass 1. In lieu of hardboard strips, rigid

pol yvi nyl chl ori de (PVC) or high inpact polystyrene (H PS) insert strips
specifically designed to induce controlled cracking in slabs on grade may
be used. Such insert strips shall have renovabl e top section.
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2.

2 PREFORMED EXPANSI ON JO NT FI LLER

Expansion joint filler shall be preformed material conformng to ASTM D 1751
or ASTM D 1752. Unless otherwi se indicated, filler material shall be 10 nm
(3/8 inch) thick and of a width applicable for the joint formed. Backer
material, when required, shall conformto ASTM D 5249

.3 SEALANT

Joint sealant shall conformto the foll ow ng:

. 3.1 Pref ormed Pol ychl oroprene El astoneric Type

ASTM D 2628.

. 3.2 Lubricant for Prefornmed Conpression Seals

ASTM D 2835.

.3.3 Hot - Pour ed Type

ASTM D 1190 tested in accordance with ASTM D 1191.

. 3.4 Fi el d- Mol ded Type

ASTM C 920, Type M for horizontal joints or Type NS for vertical joints,
Class 25, and Use NT. Bond breaker material shall be pol yethyl ene tape,
coat ed paper, netal foil or sinmlar type materials. The back-up material
shal | be conpressible, non-shrink, nonreactive with seal ant, and

non- absorptive material type such as extruded butyl or polychl oroprene
r ubber.

.3.5 Hot - Appl i ed Jet-Fuel Resistant Type

ASTM D 1854 tested in accordance with ASTM D 5329.

.4 WATERSTOPS

I ntersection and change of direction waterstops shall be shop fabricated.
4.1 Non-Metal lic Materials’

Non-retal | i c waterstops shall be manufactured froma prime virgin resin;
reclaimed material is not acceptable. The conmpound shall contain

pl asticizers, stabilizers, and other additives to neet specified

requi rements. Rubber waterstops shall conformto COE CRD C 513.

Pol yvi nyl chl ori de waterstops shall conformto COE CRD-C 572. Thernopl astic
el astoneric rubber waterstops shall conformto ASTM D 471

.4.2 Non- Metal l'ic Hydrophilic

Swel | abl e strip type conpound of pol ynmer nodified chl oroprene rubber that
swel I s upon contact with water shall conformto ASTM D 412 as foll ows:
Tensile strength 2.9 MPa mininmum ultinmate el ongation 600 percent m ni num
Har dness shall be 50 nminimumon the type A duroneter and the volunetric
expansion ratio in distilled water at 20 degrees C shall be 3 to 1 m ninum

.4.3 Prefornmed El astic Adhesive
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Preformed pl astic adhesi ve wat erstops shall be produced from bl ends of
refined hydrocarbon resins and plasticizing conpounds reinforced with inert
mneral filler, and shall contain no solvents, asbestos, irritating funes
or obnoxi ous odors. The conpound shall not depend on oxidi zi ng,
evaporating, or chem cal action for its adhesive or cohesive strength.

.4.3.1 Chemi cal Comnposition

The chem cal conposition of the sealing conpound shall neet the
requi rements shown bel ow

PERCENT BY WEI GHT

COVPONENT M N. MAX, TEST
Bi tumen (Hydrocarbon plastic) 50 70 ASTM D 4
Inert Mneral Filler 30 50 AASHTO T 111
Vol atile Matter 2 ASTM D 6

.4.3.2 Adhesi on Under Hydrostatic Pressure

The seal ing conpound shall not leak at the joints for a period of 24 hours
under a vertical 2 mhead pressure. |n a separate test, the sealing
conpound shall not |eak under a horizontal pressure of 65 kPa which is
reached by slowy applying increments of 13 kPa every ninute.

.4.3.3 Sag of Fl ow Resi stance

Saggi ng shall not be detected when tested as follows: Fill a wooden form
25 mm wi de and 150 nmlong flush with sealing compound and place in an oven
at 58 degrees Cin a vertical position for 5 days.

.4.3. 4 Chem cal Resi stance

The seal i ng conpound when i mrersed separately in a 5% solution of caustic
potash, a 5% solution of hydrochloric acid, 5% solution of sulfuric acid
and a saturated hydrogen sul fide solution for 30 days at anbi ent room
tenmperature shall show no visible deterioration.

PART 3 EXECUTI ON

3.

1 JAONTS

Joints shall be installed at |ocations indicated and as aut hori zed.

1.1 Contraction Joints

Contraction joints may be constructed by inserting tenpered hardboard
strips or rigid PVC or HPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
after concrete has set. Joints shall be approxinmately 3 nm wi de and shal
extend into the slab one-fourth the slab thickness, mninmm but not |ess
than 25 mm

.1.1.1 Joint Strips

Strips shall be of the required dinmensions and as |ong as practicable.
After the first floating, the concrete shall be grooved with a tool at the
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joint locations. The strips shall be inserted in the groove and depressed
until the top edge of the vertical surface is flush with the surface of the
slab. The slab shall be floated and finished as specified. Wrking of the
concrete adjacent to the joint shall be the mninumnecessary to fill voids
and consolidate the concrete. Were indicated, the top portion of the
strip shall be sawed out after the curing period to forma recess for

seal er. The renpvabl e section of PVC or HPS strips shall be discarded and
the insert left in place. True alignnent of the strips shall be maintained
during insertion.

3.1.1.2 Sawed Joi nts

Joint sawi ng shall be early enough to prevent uncontrolled cracking in the
sl ab, but | ate enough that this can be acconplished w thout appreciable

spal ling. Concrete sawi ng nmachi nes shall be adequate in nunber and power,
and with sufficient replacenent blades to conplete the sawing at the
required rate. Joints shall be cut to true alignnent and shall be cut in
sequence of concrete placenent. Sludge and cutting debris shall be renoved.

3.1.2 Expansi on Joints

Prefornmed expansion joint filler shall be used in expansion and isolation
joints in slabs around col utms and between sl abs on grade and vertica
surfaces where indicated. The filler shall extend the full slab depth,

unl ess otherwi se indicated. The edges of the joint shall be neatly
finished with an edging tool of 3 nm (1/8 inch) radius, except where a
resilient floor surface will be applied. Were the joint is to receive a
sealant, the filler strips shall be installed at the proper |evel belowthe
finished floor with a slightly tapered, dressed and oil ed wood strip
temporarily secured to the top to forma recess to the size shown on the
drawi ngs. The wood strip shall be renoved after the concrete has set.
Contractor may opt to use a renovable expansion filler cap designed and
fabricated for this purpose in lieu of the wood strip. The groove shall be
thoroughly cl eaned of laitance, curing conpound, foreign materials,
protrusi ons of hardened concrete, and any dust which shall be bl own out of
the groove with oil-free conpressed air.

3.1.3 Joi nt Seal ant

Sawed contraction joints and expansion joints in slabs shall be filled with
joint sealant, unless otherwi se showmn. Joint surfaces shall be clean, dry,
and free of oil or other foreign material which would adversely affect the
bond between seal ant and concrete. Joint sealant shall be applied as
recomrended by the manufacturer of the seal ant.

3.1.3.1 Joints Wth Preformed Conpression Seals

Conpressi on seals shall be installed with equi pment capable of installing
joint seals to the prescribed depth without cutting, nicking, tw sting, or
ot herwi se distorting or damagi ng the seal or concrete and with no nore than
5 percent stretching of the seal. The sides of the joint and, if

necessary, the sides of the conpression seal shall be covered with a
coating of lubricant. Butt joints shall be coated with |ibera

applications of l|ubricant.

3.1.3.2 Joints Wth Fi el d- Mol ded Seal ant

Joints shall not be seal ed when the sealant material, anbient air, or
concrete tenperature is less than 4 degrees C. Wen the seal ants are neant

SECTI ON 03150 Page 7



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

to reduce the sound transm ssion characteristics of interior walls,
ceilings, and fl oors the guidance provided in ASTM C 919 shall be foll owed.
Joints requiring a bond breaker shall be coated with curing compound or

wi th bitum nous paint. Bond breaker and back-up material shall be
installed where required. Joints shall be prined and filled flush with

joint sealant in accordance with the manufacturer's recomendati ons.

3.2 WATERSTOPS, | NSTALLATI ON AND SPLI CES

Wat erstops shall be installed at the |ocations shown to forma continuous
wat er-tight diaphragm Adequate provision shall be made to support and
conpletely protect the waterstops during the progress of the work. Any
wat er st op punctured or damaged shall be repaired or replaced. Exposed
wat er st ops shall be protected during application of formrel ease agents to
avoi d being coated. Suitable guards shall be provided to protect exposed
proj ecting edges and ends of partially enbedded waterstops from damage when
concrete placenent has been discontinued. Splices shall be made by
certified trained personnel using approved equi pnent and procedures.

3.2.1 Non- Metal lic

Fittings shall be shop nmade using a machine specifically designed to
nmechanically weld the waterstop. A mter guide, proper fixturing (profile
dependant), and portable power saw shall be used to miter cut the ends to
be joined to ensure good alignnent and contact between joined surfaces.
The splicing of straight Iengths shall be done by squaring the ends to be
joined. Continuity of the characteristic features of the cross section of
the waterstop (ribs, tabular center axis, protrusions, etc.) shall be

mai nt ai ned across the splice.

3.2.1.1 Rubber Waterstop

Splices shall be vul cani zed or shall be made using cold bond adhesive as
recommended by the manufacturer. Splices for TPE-R shall be as specified
for PVC

3.2.1.2 Pol yvi nyl Chl ori de Waterstop

Splices shall be nade by heat sealing the adjacent waterstop edges together
using a thernoplastic splicing iron utilizing a non-stick surface
specifically designed for waterstop welding. The correct tenperature shal
be used to sufficiently nelt without charring the plastic. The spliced
area, when cool ed, shall show no signs of separation, holes, or other

i mperfections when bent by hand in as sharp an angl e as possible.

3.2.1.3 Qual ity Assurance

Edge welding will not be permitted. Centerbul bs shall be conpressed or

cl osed when wel ding to non-centerbulb type. Waterstop splicing defects
whi ch are unacceptable include, but are not limted to the following: 1)
Tensile strength | ess than 80 percent of parent section. 2) Free |lap
joints. 3) Msalignnent of centerbulb, ribs, and end bul bs greater than 2
nm 4) Msalignnment which reduces waterstop cross section nore than 15
percent. 5) Bond failure at joint deeper than 2 nmor 15 percent of
material thickness. 6) Msalignnent of waterstop splice resulting in

m sal i gnnment of waterstop in excess of 13 mmin 3 m 7) Visible porosity
in the weld area, including pin holes. 8) Charred or burnt material. 9)
Bubbl es or inadequate bonding. 10) Visible signs of splice separation when
cool ed splice is bent by hand at a sharp angl e.
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3.

2.2 Non-Metal lic Hydrophilic Waterstop Installation

Ends to be joined shall be mter cut with sharp knife or shears. The ends
shal | be adhered with cyanacryiate (super glue) adhesive. Wen joining
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop
shal | be positioned as shown on the drawings. A |liberal ambunt of a single
component hydrophilic sealant shall be applied to the junction to conplete
the transition.

.2.3 Prefornmed Pl astic Adhesive Installation

The installation of preformed plastic adhesive waterstops shall be a prineg,
peel, place and pour procedure. Joint surfaces shall be clean and dry
before primng and just prior to placing the sealing strips. The end of
each strip shall be spliced to the next strip with a 25 nmoverlap; the
overlap shall be pressed firmy to release trapped air. During danp or
cold conditions the joint surface shall be flashed with a safe, direct
flane to warmand dry the surface adequately; the sealing strips shall be
dipped in warmwater to soften the material to achi eve maxi num bond to the
concrete surface.

.3 CONSTRUCTI ON JO NTS

Construction joints are specified in Section 03300 CAST-| N PLACE STRUCTURAL
CONCRETE except that construction joints coinciding with expansi on and
contraction joints shall be treated as expansion or contraction joints as
appl i cabl e.

-- End of Section --
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SECTI ON 03200

CONCRETE RElI NFORCEMENT
09/ 97

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1999) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 184/ A 184M (1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenment

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 497 (1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenment

ASTM A 615/ A 615M (2000) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 675/ A 675M (1990a; R 1995el) Steel Bars, Carbon,
Hot - W ought, Special Quality, Mechani cal
Properties

ASTM A 706/ A 706M (1998) Low Alloy Steel Deforned and Pl ain
Bars for Concrete Reinforcenent

ASTM A 884/ A 884M (1996ael) Epoxy-Coated Steel Wre and
Wl ded Wre Fabric for Reinforcenent

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1. 4 (1998) Structural Wl di ng Code -
Rei nforci ng Steel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
CRSI 1 MsP (1996) Manual of Standard Practice
1.2  SUBM TTALS
Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen

used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
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1.

submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Rei nf orcenent; G AE.

Detail drawi ngs showi ng reinforcing steel placenent, schedul es,
si zes, grades, and splicing and bending details. Draw ngs shal
show support details including types, sizes and spaci ng.

SD- 03 Product Data
Wl ding; G AO
A list of qualified welders nanes.
SD- 07 Certificates
Rei nforcing Steel; G AQ

Certified copies of nmll reports attesting that the reinforcing
steel furnished contains no | ess than 25 percent recycled scrap
steel and neets the requirenents specified herein, prior to the
installation of reinforcing steel

3 VEELDI NG

Wel ders shall be qualified in accordance with AWs D1.4. Qualification test
shal |l be perfornmed at the worksite and the Contractor shall notify the
Contracting O ficer 24 hours prior to conducting tests. Special welding
procedures and wel ders qualified by others nmay be accepted as permitted by
AWS D1. 4.

.4 DELI VERY AND STORAGE

Rei nf orcenment and accessories shall be stored off the ground on platforns,
ski ds, or other supports.

PART 2 PRODUCTS

2.

1 DOVELS

Dowel s shall conformto ASTM A 675/ A 675M G ade 80. Steel pipe conformng
to ASTM A 53, Schedul e 80, may be used as dowel s provided the ends are
closed with netal or plastic inserts or with nortar.

.2 FABRI CATED BAR MATS

Fabricated bar mats shall conformto ASTM A 184/ A 184M

.3 REI NFORCI NG STEEL

Rei nforcing steel shall be defornmed bars confornming to ASTM A 615/ A 615M or
ASTM A 706/ A 706M grades and sizes as indicated.

.4 WELDED W RE FABRI C

Wl ded wire fabric shall conformto ASTM A 185 ASTM A 497. \Wen directed
by the Contracting Oficer for special applications, welded wire fabric
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shall conformto ASTM A 884/ A 884M

.5 WRE TIES

Wre ties shall be 16 gauge or heavi er black anneal ed steel wire.

.6 SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI 1 MSP and shall be steel or precast concrete bl ocks.
Precast concrete blocks shall have wire ties and shall be not |ess than 100
by 100 nm when supporting reinforcenent on ground. Precast concrete bl ock
shal | have conpressive strength equal to that of the surrounding concrete.

VWhere concrete formed surfaces will be exposed to weat her or where surfaces
are to be painted, steel supports within 13 mm of concrete surface shall be
gal vani zed, plastic protected or of stainless steel. Concrete supports

used in concrete exposed to view shall have the sanme col or and texture as
the finish surface. For slabs on grade, supports shall be precast concrete
bl ocks, plastic coated steel fabricated with bearing plates, or
specifically designed wire-fabric supports fabricated of plastic.

PART 3 EXECUTI ON

3.

1 REI NFORCEMENT

Rei nf orcement shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of ACI 318M 318RM Rei nf or cement shal | be
col d bent unless otherwi se authorized. Bending may be acconplished in the

field or at the mill. Bars shall not be bent after enbednent in concrete.
Saf ety caps shall be placed on all exposed ends of vertical concrete
rei nforcenment bars that pose a danger to life safety. Wre tie ends shal

face away fromthe forms.

1.1 Pl acenment

Rei nf orcement shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nf orcement shall be placed in accordance with ACI 318M 318RM at

| ocati ons shown plus or mnus one bar dianeter. Rei nf or cemrent shal | not
be continuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as
indicated or as required by ACI 318M 318RM |f bars are noved nore than
one bar diameter to avoid interference with other reinforcement, conduits
or enbedded items, the resulting arrangenent of bars, including additiona
bars required to neet structural requirenments, shall be approved before
concrete is placed.

1.2 Splicing

Splices of reinforcenent shall conformto ACI 318M 318RM and shall be made
only as required or indicated. Splicing shall be by |apping or by
nechani cal or wel ded butt connection; except that |ap splices shall not be
used for bars larger than No. 11 unless otherw se indicated. Wl ding shal
conformto AWS D1.4. Wl ded butt splices shall be full penetration butt
wel ds. Lapped bars shall be placed in contact and securely tied or spaced
transversely apart to permt the enbedment of the entire surface of each
bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required length of lap or 150 mm Mechanical butt splices
shall be in accordance with the recommendati on of the manufacturer of the
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nmechani cal splicing device. Butt splices shall develop 125 percent of the
specified mninumyield tensile strength of the spliced bars or of the

smal ler bar in transition splices. Bars shall be flane dried before butt
splicing. Adequate jigs and clanps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be butt
spliced in a straight |ine.

3.2 VELDED- W RE FABRI C PLACENMENT

Wel ded-wire fabric shall be placed in slabs as indicated. Fabric placed in
sl abs on grade shall be continuous between expansi on, construction, and
contraction joints. Fabric placenment at joints shall be as indicated.

Lap splices shall be nade in such a way that the overl apped area equals the
di stance between the outernost crosswires plus 50 mm Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 1.2 m

Fabric shall be positioned by the use of supports.

3.3 DOWNEL | NSTALLATI ON
Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being dowel ed. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete
pl acement. Dowels shall be rigidly supported during concrete placenent.
One end of dowels shall be coated with a bond breaker.

-- End of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
11/01

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 117/ 117R (1990; FErrata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 211.2 (1998) Standard Practice for Selecting
Proportions for Structural Lightweight
Concrete

ACl 213R (1987) Guide for Structural Lightweight

Aggregate Concrete

ACl 214. 3R (1988; R 1997) Sinplified Version of the
Recommended Practice for Eval uation of
Strength Test Results of Concrete

ACl 305R (1999) Hot Weat her Concreting

ACl 318/ 318R (1999) Building Code Requirenents for
Structural Concrete and Commentary

AMERI CAN ASSOCI ATI ON OF STATE HI GHMAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991; R 1996) Burlap Coth Made from Jute
or Kenaf

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 1017/ C 1017M (1998) Chenical Adnmixtures for Use in
Produci ng Fl owi ng Concrete

ASTM C 1059 (1999) Latex Agents for Bonding Fresh to
Har dened Concrete

ASTM C 1064/ C 1064M (1999) Tenperature of Freshly M xed
Portl and Cenent Concrete

ASTM C 1077 (1998) Laboratories Testing Concrete and
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

1107

136

143/ C 143M
150
172

173

192/ C 192M

231

260

31/ C 31M

33

330

39/ C 39M

42/ C 42M

494/ C 494M

567

618

78

881

937

Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1999) Packaged Dry, Hydraulic-Cenent
G out (Nonshri nk)

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(2000) Slunp of Hydraulic Cenent Concrete
(1999a) Portland Cenent
(1999) Sanmpling Freshly M xed Concrete

(1996) Air Content of Freshly M xed
Concrete by the Volunetric Method

(2000) Making and Curing Concrete Test
Specimens in the Laboratory

(1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

(2000) Air-Entraining Adm xtures for
Concrete

(2000e1) Making and Curing Concrete Test
Specinens in the Field

(1999ael) Concrete Aggregates

(2000) Lightweight Aggregates for
Structural Concrete

(2001) Conpressive Strength of Cylindrical
Concrete Speci nmens

(1999) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

(1999ael) Chemical Admi xtures for Concrete

(2000) Unit Weight of Structural
Li ght wei ght Concrete

(2000) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M neral
Adm xture in Concrete

(1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third-Point
Loadi ng)

(1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1997) Gout Fluidifier for
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Pr epl aced- Aggr egat e Concrete
ASTM C 94/ C 94M (2000e2) Ready-M xed Concrete

ASTM C 940 (1998a) Expansion and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

ASTM D 1751 (1999) Prefornmed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 75 (1987; R 1997) Sanpling Aggregates
NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and ot her Techni cal
Requi rements for Wi ghing and Measuri ng
Devi ces

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Plant Standards \$n/c$\ X

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Pl ant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

NRMCA TMVB 100 (1994) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards

U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 104 (1980) Method of Cal culation of the
Fi neness Modul us of Aggregate

CCE CRD-C 400 (1963) Requirenents for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Amplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous Inserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawabl e Type

CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chloride Waterstop

CCE CRD-C 94 (1995) Surface Retarders
1.2 LUVMP SUM CONTRACT
Under this type of contract concrete itens will be paid for by lunp sum and

will not be neasured. The work covered by these itens consists of
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furnishing all concrete materials, reinforcement, niscellaneous enbedded
materi al s, and equi pnment, and perform ng all |abor for the form ng,

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.3 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
M xture Proportions; G AE.

The results of trial mxture design studies along with a
statement giving the maxi mum noni nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at |east 14 days prior to
conmenci ng concrete placing operations. Aggregate wei ghts shal
be based on the saturated surface dry condition. The statenent
shal | be acconpanied by test results froman approved i ndependent
comrercial testing |aboratory, showi ng that nixture design studies
have been nade with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
i ndicated. No substitutions shall be made in the materials used
in the m xture design studies without additional tests to show
that the quality of the concrete is satisfactory.

Li ght wei ght Aggregate Concrete; G AE

Witten recommendations fromlightwei ght aggregate supplier on
bat chi ng and m xi ng cycl es.

SD- 04 Sanpl es
Surface Retarder; G AQ

Sanmpl e of surface retarder material with nmanufacturer's
instructions for application in conjunction with air-water cutting.

SD-06 Test Reports

Testing and Inspection for Contractor Quality Control; G DO
Certified copies of laboratory test reports, including mll

tests and all other test data, for portland cenment, blended
cenment, pozzolan, ground granul ated bl ast furnace slag, silica
fume, aggregate, adnmixtures, and curing conpound proposed for use
on this project.

SD-07 Certificates
Qualifications; G AQ

Witten docunentation for Contractor Quality Control personnel.
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1

4 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal |l be Anerican Concrete Institute (AClI) Certified Wrknmen in one of the
foll owi ng grades or shall have witten evidence of having conpleted simlar
qualification prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Gade |I or Il
Concrete Construction Inspector, Level |

Concrete Transportation Construction | nspector or

Rei nf orced Concrete Special Inspector, Jointly certified by American
Concrete Institute (ACl), Building Oficial and Code Admi nistrators
I nternational (BOCA), International Conference of Buil ding
Oficials (1CBO, and Southern Building Code Congress Internationa
(sBcaA).

The foreman or | ead journeyman of the flatwork finishing crew shall have
simlar qualification for ACI Concrete Fl atwork Technici an/ Fi ni sher or
equal, with witten docunmentation.

.5 FI ELD TEST PANELS

Field test panels shall be constructed prior to beginning of work using the
materi al s and procedures proposed for use on the job, to denonstrate the
results to be attained. The quality and appearance of each panel shall be
subj ect to the approval of the Contracting O ficer, and, if not judged
satisfactory, additional panels shall be constructed until approval is
attained. Forned or finished surfaces in the conpleted structure shal
match the quality and appearance of the approved field exanple.

.6 GENERAL REQUI REMENTS

.6.1 Tol er ances

Except as otherwi se specified herein, tol erances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with AClI 117/117R. Level and
grade tol erance neasurenents of slabs shall be made as soon as possible
after finishing; when forns or shoring are used, the neasurenents shall be
nmade prior to renoval.

.6.1.1 Fl oors

For the purpose of this Section the follow ng term nol ogy correl ation
between ACI 117/117R and this Section shall apply:

Floor Profile Quality

Classification From ACl 117/ 117R Thi s Section

Conventional Bullfl oated Sane
Conventional Straight edged Sane

Fl at Fl oat Finish or Trowel Finish

Level ness tol erance shall not apply where design requires floors to be
sl oped to drains or sloped for other reasons.
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1.6.1.2 Fl oors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal | be neasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117/ 117R, using a 3 mstrai ghtedge, within 72 hours after
floor slab installation and before shores and/or forms are renoved. The
listed tol erances shall be met at any and every | ocation at which the

st rai ght edge can be pl aced.

Bul | f1 oat ed

St rai ght edged

Fl oat Finish

Trowel Finish
1.6.2 Strength Requirenments and w/ c Ratio
1.6.2.1 Strength Requirenents

Speci fied conpressive strength (f'c) shall be as foll ows:

COVPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE
34.47 MPa at 28 days Site Retaining Walls,
C.OC Wlls and Roof Slab
27.58 MPa at 28 days Sl abs
20.68 MPa at 28 days Foundat i ons

Concrete slabs on-grade shall have a 28-day flexural strength of 4.5 MpPa.
Concrete made with high-early strength cenent shall have a 7-day strength
equal to the specified 28-day strength for concrete made with Type | or |
portland cement. Conpressive strength shall be determned in accordance
with ASTM C 39/C 39M  Flexural strength shall be determ ned in accordance
with ASTM C 78.

a. Evaluation of Concrete Conpressive Strength. Conpressive strength
speci mens (152 by 305 nm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31/C 31M
and tested in accordance with ASTM C 39/C 39M The strength of
the concrete will be considered satisfactory so long as the
average of all sets of three consecutive test results equals or
exceeds the specified conpressive strength f'c and no individua
test result falls below the specified strength f'c by nore than
3.5 MPa. A "test" is defined as the average of two conpani on
cylinders, or if only one cylinder is tested, the results of the
single cylinder test. Additional analysis or testing, including
taking cores and/or load tests nmay be required at the Contractor's
expense when the strength of the concrete in the structure is
consi dered potentially deficient.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenent by nore than 3.5 MPa or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42/ C 42M
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At |least three representative cores shall be taken from each
menber or area of concrete in place that is considered potentially
deficient. The location of cores will be determ ned by the
Contracting O ficer to least inpair the strength of the structure.

Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at least 85 percent of the specified strength requirenment and
if no single core is less than 75 percent of the specified
strength requirement. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirenents of AC 318/ 318R
Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nanner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
perforned by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Government.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci nens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered sati sfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls below the
specified flexural strength by nore than 350 kPa. A "test" is
defined as the average of two conpani on beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests nay
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

1.6.2.2 Wat er - Cenent Ratio

Maxi mum wat er-cenment ratio (w<c) for normal weight concrete shall be as
foll ows:

WATER- CEMENT RATI O, BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE
0. 45 Concrete Exposed to Freezing and Thaw ng

These w/ c's may cause hi gher strengths than that required above for
compressive or flexural strength. The maxinumw c required will be the
equi valent w/c as determ ned by conversion fromthe weight ratio of water
to cenent plus pozzolan, silica fune, and ground granul ated bl ast furnace
slag (GGEBF slag) by the weight equival ency nethod as described in ACl 211. 1.
In the case where silica fune or GEBF slag is used, the weight of the
silica funme and G&BF sl ag shall be included in the equations of ACI 211.1
for the termP which is used to denote the weight of pozzol an.

1.6.3 Ai r Entrai nnent
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1

Li ght wei ght concrete shall not be air entrained.

6.4 Slunp

Slunp of the concrete, as delivered to the point of placenent into the
forms, shall be within the following linmits. Slunp shall be determined in
accordance with ASTM C 143/ C 143M

Sl unp
Structural El enent M ni mum Maxi mum

Wal |'s, colums and beans 25 mm 100 mm
Foundation wal ls, substructure
wal I s, footings, slabs 25 M 75 mm
Any structural concrete approved
for placenent by punping:

At punp 50 mMm 150 mm

At di scharge of |ine 25 M 100 mm

When use of a plasticizing adm xture conformng to ASTM C 1017/ C 1017M or
when a Type F or G high range water reduci ng adm xture conformng to ASTM C
494/ C 494Mis pernitted to increase the slunp of concrete, concrete shal
have a slunp of 50 to 100 nm before the adm xture is added and a nmaxi mum
slunmp of 200 mMm at the point of delivery after the adm xture i s added.

For troweled floors, slunmp of structural |ightweight concrete with nornal
wei ght sand pl aced by punp shall not exceed 125 nmm at the point of

pl acement. For other slabs, slunmp of |ightweight concrete shall not exceed
100 mm at point of placenent.

.6.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 32 degrees C
When the anbient tenperature during placing is 5 degrees Cor less, or is
expected to be at any tine within 6 hours after placing, the tenperature of
the concrete as delivered shall be between 12 and 25 degrees C

.6.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi mum size aggregate (NVSA) specified in
par agr aph AGGREGATES shall be used in each placenment. However, nom na
maxi mum si ze of aggregate shall not exceed any of the follow ng:
three-fourths of the m nimum cover for reinforcing bars, three-fourths of
the mnimum cl ear spaci ng between reinforcing bars, one-fifth of the
narrowest di nension between sides of forns, or one-third of the thickness
of sl abs or toppings.

.6.7 Speci al Properties and Products

Concrete may contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

6.8 Li ght wei ght Aggregate Structural Concrete
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Li ght wei ght aggregate structural concrete shall conformto the requirenents
specified for normal wei ght concrete except as specified herein. 28 days
conpressive strength shall be determ ned by test speci nens that have been
air dried at 50 percent relative humdity for the last 21 days. Air-dry

unit weight shall be not over 1450 kg/n? at 28 days as determned by ASTM C
567. However, fresh unit weight shall be used for acceptance during
concreting, using a correlation factor between the two types of unit weight
as determned during mxture design studies. Lightweight aggregate
structural concrete floor fill shall have a 28-day conpressive strength of
at least 17.3 MPa and an air-dry unit weight not exceeding 1850 kg/cubic
met er.

1.7 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

1.7.1 Proportioning Studies for Normal Wight Concrete

Trial design batches, m xture proportioning studies, and testing
requirenents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, mxture proportions shall be based on conpressive
strength as deternined by test specinens fabricated in accordance with ASTM
C 192/ C 192M and tested in accordance with ASTM C 39/C 39M Sanpl es of all
materials used in m xture proportioning studies shall be representative of
those proposed for use in the project and shall be acconpani ed by the
manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be made based on net hodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios for each
type of mxture, which will produce a range of strength enconpassi ng those
required for each class and type of concrete required on the project. The
maxi mum wat er-cenent rati os required in subparagraph Water-Cement Ratio
will be the equivalent water-cenment ratio as determ ned by conversion from
the weight ratio of water to cenment plus pozzolan, silica funme, and ground
granul ated bl ast furnace slag (GEBF slag) by the weight equival ency nethod
as described in ACl 211.1. |In the case where silica fune or GGBF slag is
used, the weight of the silica fune and GEF slag shall be included in the
equations in ACl 211.1 for the termP, which is used to denote the wei ght
of pozzolan. |If pozzolan is used in the concrete m xture, the m ni mum
pozzol an content shall be 15 percent by weight of the total cenentitious
material, and the maxi num shall be 35 percent. Laboratory trial m xtures
shal | be designed for nmaxi mumpermtted slunp and air content. Separate
sets of trial mxture studies shall be made for each conbi nation of
cementitious materials and each conbi nati on of adm xtures proposed for use.
No conbi nation of either shall be used until proven by such studies,
except that, if approved in witing and otherwi se permtted by these
specifications, an accelerator or a retarder may be used w t hout separate
trial mixture study. Separate trial mxture studies shall also be nade for
concrete for any conveying or placing nethod proposed which requires
speci al properties and for concrete to be placed in unusually difficult
pl acing |l ocations. The tenperature of concrete in each trial batch shal
be reported. For each water-cenment ratio, at |east three test cylinders or
beans for each test age shall be nade and cured in accordance w t hASTM C
192/ C 192M They shall be tested at 7 and 28 days in accordance with ASTM
C 39/C 39M Fromthese test results, a curve shall be plotted show ng the
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rel ati onshi p between water-cenent ratio and strength for each set of tria
m x studies. |In addition, a curve shall be plotted showi ng the

rel ati onship between 7 day and 28 day strengths. Each mixture shall be
designed to pronpte easy and suitable concrete placenent, consolidation and
finishing, and to prevent segregation and excessive bl eedi ng.

1.7.2 Proportioning Studies for Flexural Strength Concrete

Trial design batches, m xture proportioning studies, and testing
requirements shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wi ght Concrete, except that proportions
shal | be based on flexural strength as deternined by test specinens (beans)
fabricated in accordance with ASTM C 192/ C 192M and tested in accordance
with ASTM C 78. Procedures given in ACI 211.1 shall be nodified as
necessary to accomodate flexural strength.

1.7.3 Proportioning Studies for Lightweight Aggregate Structural Concrete

Trial design batches, m xture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except as follows. Trial
m xt ures having proportions, consistencies and air content suitable for the
work shall be nmade based on nethodol ogy described in ACI 211.2, using at

| east three different cenment contents. Trial mxes shall be proportioned
to produce air dry unit weight and concrete strengths specified in

par agr aph GENERAL REQUI REMENTS. Trial mxtures shall be proportioned for
maxi mum permtted slunp and air content. Test specinens and testing shal
be as specified for normal wei ght concrete except that 28-day conpressive
strength shall be determ ned fromtest cylinders that have been air dried
at 50 percent relative humdity for the |ast 21 days. Air dry unit weight
shal |l be determ ned in accordance with ASTM C 567 and shall be designed to
be at least 32 kg per cubic neter |less than the maxi mum specified air dry
unit weight in paragraph GENERAL REQUI REMENTS. Curves shall be plotted
using these results showing the rel ationship between cenent factor and
strength and air dry unit weight. Normal weight fine aggregate nmay be
substituted for part or all of the |ightweight fine aggregate, provided the
concrete neets the strength and unit weight. A correlation shall also be
devel oped showing the ratio between air dry unit weight and fresh concrete
unit weight for each m x

1.7.4 Average Conpressive Strength Required for M xtures

The mi xture proportions selected during mixture design studies shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anount indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
daily average conpressive strength at 28 days drops bel ow f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the m xture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attai ned on the job.

1.7.4.1 Conput ati ons from Test Records
Where a concrete production facility has test records, a standard deviation

shal | be established in accordance with the applicable provisions of AC
214. 3R Test records fromwhich a standard deviation is cal cul ated shal
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represent materials, quality control procedures, and conditions simlar to
those expected; shall represent concrete produced to nmeet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders made fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that foll ow using the standard devi ati on as
det er mi ned above:

f'er = f'c + 1.34S where units are in MPa

f'er = f'c + 2.33S - 3.45 where units are in MPa

VWere S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renments above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
cal cul ated standard deviation and a nodification factor fromthe foll ow ng
tabl e:

MODI FI CATI ON FACTOR

NUVMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00

1.7.4.2 Conput ati ons without Previous Test Records
When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be determ ned as foll ows:
a. |If the specified conpressive strength f'c is less than 20 MPa,
f'cr =f'c + 6.9 MPa
b. If the specified conpressive strength f'c is 20 to 35 Mra,
f'cr =f'c + 8.3 MPa
c. |If the specified conpressive strength f'c is over 35 Mra,
f'er =f'c + 9.7 MPa
1.7.5 Average Flexural Strength Required for M xtures
The mixture proportions selected during m xture design studies for flexura
strength m xtures and the m xture used during concrete production shall be
desi gned and adjusted during concrete production as approved, except that
the overdesign for average flexural strength shall sinply be 15 percent
greater than the specified flexural strength at all tines.

1.8 STORAGE OF MATERI ALS

Cenent and other cenentitious materials shall be stored in weathertight
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bui I di ngs, bins, or silos which will exclude npoisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoid excessive segregation and to prevent
contam nation with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforms, skids or other supports. Oher materials
shall be stored in such a manner as to avoid contam nati on and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.
Materials shall be capabl e of being accurately identified after bundles or
contai ners are opened.

1.9 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the

Contracting Oficer can and will inspect construction as considered
appropriate and will nonitor operations of the Contractor's CQC staff.
CGovernment inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.
1.9.1 Material s

The Government will sanple and test aggregates, cenentitious nmaterials,
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as nay be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Oher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for |later testing when
appropri ate.

1.9.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.9.3 Har dened Concrete

Tests on hardened concrete will be performed by the Governnment when such
tests are consi dered necessary.

1.9.4 I nspection
Concrete operations nay be tested and inspected by the Governnment as the
proj ect progresses. Failure to detect defective work or material will not
prevent rejection |ater when a defect is discovered nor will it obligate
the CGovernment for final acceptance.

PART 2 PRODUCTS

2.1 CEMENTI Tl QUS MATERI ALS
Cenentitious Materials shall be portland cenent, portland-pozzol an cenent,

or portland cenent in conbination with pozzolan and shall conformto
appropriate specifications |isted below. Use of cenmentitious materials in
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concrete which will have surfaces exposed in the conpleted structure shal
be restricted so there is no change in color, source, or type of
cementitious material

2.1.1 Portl| and Cenent

ASTM C 150, Type | low alkali with a maxi num 15 percent anount of

trical ciumalumnate, or Type Il low alkali. Wite portland cenent shal
neet the above requirenments except that it may be Type I, Type Il or Type
1l lTowalkali. Wite Type IIl shall be used only in specific areas of the
structure, when approved in witing. The alkali content shall not exceed
0.6 percent. Suefate-resistant cenment is not required. Pozzolan nmay be
used as a partial replacenent for Portland Cenent.

2.1.2 Hi gh-Early-Strength Portland Cenent

ASTM C 150, Type IIl with tricalciumalunmnate limted to 5 percent. Type
Il cenent shall be used only in isolated instances and only when approved
in witing.

2.1.3 Bl ended Cenents
ASTM C 595M Type I P.
2.1. 4 Pozzol an (Fly Ash)

ASTM C 618, Class F with the optional requirenents for nultiple factor,
drying shrinkage, and uniformty from Tabl e 2A of ASTM C 618. Requirenent
for maxi mum al kalies from Tabl e 1A of ASTM C 618 shall apply. |[If pozzol an
is used, it shall never be less than 15 percent nor nore than 35 percent by
wei ght of the total cementitious material. The Contractor shall conply
with EPA requirenents in accordance with Section 01670 RECYCLED / RECOVERED
MATERI ALS.

2.2  AGGREGATES
Aggregates shall conformto the foll ow ng.
2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

2.2.2 Coar se Aggregate

Coarse aggregate shall conformto the |lesser of ASTM C 33, d ass 5S, size
designation 4, V5 the narrowest dinmension between sides of fornms, 1/3 the
depth of slabs, or 3/4 the m ni mum cl ear spaci ng between indivi dua

rei nforcing bars, wires, or bundles of bars.

2.2.3 Li ght wei ght Aggr egat e

Li ght wei ght fine and coarse aggregate shall conformto the quality and
gradation requirenents of ASTM C 330, size 19 nmto 5 mmfor coarse
aggregate. Lightweight aggregate shall be prewetted in accordance with the
Manuf acturer's instructions unless otherw se specified. For punped
concrete, prewetting shall be sufficient to ensure that slump |oss through
the punp |ine does not exceed 100 nm
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2.3 CHEM CAL ADM XTURES
Chemi cal adm xtures, when required or pernmitted, shall conformto the
appropriate specification listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.
2.3.1 Air-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494/ C 494M Type C or E, except that cal ciumchloride or adm xtures
contai ni ng cal cium chl oride shall not be used.

2.3.3 Wat er - Reduci ng or Retarding Adm xture

ASTM C 494/ C 494M Type A, B, or D, except that the 6-nmonth and 1-year
conmpressive and flexural strength tests are waived.

2.3. 4 H gh- Range Wat er Reducer
ASTM C 494/ C 494M Type F or G except that the 6-nonth and 1-year strength
requirements are wai ved. The adm xture shall be used only when approved in
witing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon perfornmance of
separate m xture design studies.

2.3.5 Surface Retarder
CCE CRD- C 94.

2.3.6 Expandi ng Adm xture
Al um num powder type expandi ng adm xture conform ng to ASTM C 937.

2.3.7 O her Chem cal Adm xtures
Chemi cal adm xtures for use in producing flowi ng concrete shall conply with
ASTM C 1017/ C 1017M Type | or I1. These adm xtures shall be used only
when approved in witing, such approval being contingent upon particul ar
m xture control as described in the Contractor's Quality Control Plan and
upon performance of separate m xture design studies.

2.4  CURI NG MATERI ALS

2.4.1 Burl ap and Cotton Mat
Burlap and cotton nmat used for curing shall conformto AASHTO M 182.

2.5 WATER
Water for mixing and curing shall be fresh, clean, potable, and free of
injurious amounts of oil, acid, salt, or alkali, except that non-potable

water may be used if it neets the requirements of COE CRD C 400.

2.6 NONSHRI NK GROUT
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Nonshrink grout shall conformto ASTM C 1107, Grade B or C, and shall be a
comrercial fornulation suitable for the proposed application.

2.7 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

2.8 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Cass as appropriate to the existing anbi ent and surface tenperatures.

2.9 EMBEDDED | TEM5

Enbedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of nalleable

iron or cast or wought steel.
2.10 PERI METER | NSULATI ON

Perimeter insulation shall be polystyrene conformng to ASTM C 578, Type
I'l; polyurethane confornmng to ASTM C 591, Type II; or cellular glass
conform ng to ASTM C 552, Type | or IV. The Contractor shall conply with
EPA requirements in accordance with Section 01670 RECYCLED / RECOVERED
MATERI ALS.

2.11 VAPCR BARRI ER

Vapor barrier shall be mcoporated with product specified in Section 07170
BENTONI TE GEOTEXTI LE WATERPROOFI NG

2.12 JO NT MATERI ALS
2.12.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preforned materials conformng to ASTM D
1751. WMaterials for waterstops shall be in accordance with Section 03150
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS. Materials for and
sealing of joints shall conformto the requirements of Section 07900 JO NT
SEALI NG

2.12.2 Contraction Joints in Slabs
Sawabl e type contraction joint inserts shall conformto COE CRD C 540.
Nonsawabl e joint inserts shall have sufficient stiffness to permt
pl acement in plastic concrete without undue deviation froma straight |ine
and shall conformto the physical requirenents of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
pol yvinyl chloride conformng to the materials requirenents of COE CRD-C 572.
PART 3 EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG
Bef ore commenci ng concrete placenent, the follow ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromfrost, ice, mud,
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and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMAORK
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE RElI NFORCEMENT.
Transporting and conveyi ng equi pnent shall be in-place, ready for use,
clean, and free of hardened concrete and foreign material. Equipnent for
consol i dating concrete shall be at the placing site and in proper working
order. Equi prment and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anbunt for the entire placenent. Wen
hot, wi ndy conditions during concreting appear probable, equipnment and
material shall be at the placing site to provide w ndbreaks, shading,

foggi ng, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenent of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.1.2 Preparati on of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standing or running water, ice, nud, drumry rock, coating, debris, and

| oose, sem detached or unsound fragnents. Joints in rock shall be cleaned
to a satisfactory depth, as determined by the Contracting Oficer, and to
firmrock on the sides. |Immediately before the concrete is placed, rock
surfaces shall be cl eaned thoroughly by the use of air-water jets or

sandbl asting as specified bel ow for Previously Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i mediately
prior to placing concrete thereon. Al horizontal and approxi nately

hori zontal surfaces shall be covered, inmediately before the concrete is

pl aced, with a layer of nortar proportioned simlar to that in the concrete
m xture. Concrete shall be placed before the nortar stiffens.

3.1.2 Previ ously Placed Concrete

Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandbl asting,

hi gh-pressure water jet, or other approved nethod. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Officer. Air-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
met hod used, the resulting surfaces shall be free fromall |aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and make up at | east 10-percent of the surface area,
distributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed compl etely clean as the | ast operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cenment grout of about the consistency of thick cream shall be thoroughly
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scrubbed into the existing surface i mmedi ately ahead of the topping

pl acing. The grout shall be a 1:1 mixture of portland cenent and sand
passing the 2.36 nm sieve. The topping concrete shall be deposited before
the grout coat has had tine to stiffen.

3.1.2.1 Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be performed at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 700 kPa plus or minus, 70 kPa, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting Oficer, a
surface retarder conplying with the requirenents of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of time
during which air-water cutting is effective. After cutting, the surface
shal |l be washed and rinsed as long as there is any trace of cloudi ness of
the wash water. Were necessary to renpove accunul ated | aitance, coatings,
stains, debris, and other foreign material, high-pressure waterjet or
sandbl asting shall be used as the | ast operation before placing the next
lift.

3.1.2.2 Hi gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 20 MPa shall be used

for cutting and cleaning. |Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is

i ncapabl e of a satisfactory cleaning, the surface shall be cl eaned by
sandbl asti ng.

3.1.2.3 Wt Sandbl asti ng

Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandbl asting, the surface of the concrete shall then be washed
thoroughly to renove all | oose materials.

3.1.2.4 \aste D sposa

The nethod used in disposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
damage the environnment of the project area. The nmethod of disposal shal
be subject to approval.

3.1.2.5 Preparation of Previously Placed Concrete
Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nmanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renpved.
Surfaces shall be thoroughly washed and shall be npist but w thout free
wat er when concrete is placed.

3.1.3 Vapor Barrier

Provi de wat erproofing beneath interior on-grade concrete floor slabs in
accordance with Section 07170 BENTONI TE GEOTEXTI LE WATERPROOFI NG

3.1. 4 Perineter Insulation
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Perimeter insulation shall be installed at |ocations indicated. Adhesive
shal | be used where insulation is applied to the interior surface of
foundation walls and may be used for exterior application.

3.1.5 Enbedded |t ens

Bef ore placement of concrete, care shall be taken to determ ne that all
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,

pai nt, and scale. The enbedding of wood in concrete will be permtted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable materials
to prevent the entry of concrete into voids. Wlding shall not be
performed on enbedded netals within 300 mm of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON
3.2.1 Bat chi ng, M xi ng, and Transporting Concrete

Ready-m xed concrete shall be batched, nm xed, and transported in accordance
with ASTM C 94/ C 94M except as otherw se specified. Truck m xers,
agitators, and nonagitating transporting units shall conply with NRMCA TMVB
100. Ready-mi x plant equipment and facilities shall be certified in
accordance with NRMCA QC 3. Approved batch tickets shall be furnished for
each | oad of ready-m xed concrete.

3.2.1.1 Cener a

The batching plant shall be |l ocated off site close to the project. The
bat chi ng, m xi ng and pl aci ng system shall have a capacity of at |east 8
cubic neters per hour. The batching plant shall conformto the

requi renents of NRMCA CPMB 100 and as specified; however, rating plates
attached to batch plant equipnent are not required.

3.2.1.2 Bat chi ng Equi prrent

The batching controls shall be sem autonmatic or automatic, as defined in
NRMCA CPMB 100. A sem autonatic batching systemshall be provided with
interl ocks such that the di scharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The wei ght of water and adm xtures shal

be recorded if batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent intermingling at any tine. Aggregates shall be

wei ghed either in separate weigh batchers with individual scales or,

provi ded the smallest size is batched first, cumulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the same batcher
with cenentitious material. |If both portland cenment and ot her cenentitious
material are used, they may be batched cunul atively, provided that the
portland cenment is batched first. Water nay be neasured by wei ght or

vol ume. Water shall not be wei ghed or neasured cunul atively w th another

ingredient. Filling and di scharging valves for the water metering or
bat chi ng system shall be so interlocked that the di scharge val ve cannot be
opened before the filling valve is fully closed. Piping for water and for

adm xtures shall be free fromleaks and shall be properly valved to prevent
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backfl ow or siphoning. Adm xtures shall be furnished as a liquid of

sui tabl e concentration for easy control of dispensing. An adjustable,
accurate, nechani cal device for measuring and di spensing each adm xture
shal | be provided. Each adm xture di spenser shall be interlocked with the
bat chi ng and di schargi ng operation of the water so that each adm xture is
separately batched and individually discharged autonmatically in a manner to
obtain uniformdistribution throughout the water as it is added to the
batch in the specified mxing period. Wen use of truck nixers nmakes this
requi renment inpractical, the adm xture di spensers shall be interlocked with
the sand batchers. Different adm xtures shall not be conbined prior to
introduction in water and shall not be allowed to intermngle until in
contact with the cenent. Admi xture dispensers shall have suitable devices
to detect and indicate flow during dispensing or have a neans for visua
observation. The plant shall be arranged so as to facilitate the
inspection of all operations at all tines. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates fromeach bin
or conpartnent, and for sanpling and calibrating the dispensing of
cenentitious material, water, and admixtures. Filling ports for
cenentitious materials bins or silos shall be clearly narked with a

per manent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi prent shall conformto the applicable requirenents of CPMB
Concrete Plant Standard, and of NI ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test weights and any other auxiliary equipnent required
for checking the operating performance of each scale or other neasuring
devices. The tests shall be made at the specified frequency in the
presence of a Governnent inspector. The weighing equi pnent shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cators.

3.2.1.4 Bat chi ng Tol erances

(A) Tol erances w th Wi ghi ng Equi prent

PERCENT OF REQUI RED

MATERI AL V\EI GHT
Cenentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chemi cal adm xture Oto plus 6

(B) Tolerances with Volunetric Equi pnent
For volunetric batching equi prent used for water and adni xtures, the
foll owi ng tol erances shall apply to the required volune of material being
bat ched:

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er : plus or mnus 1 percent
Chemi cal adm xtures: 0 to plus 6 percent

3.2.1.5 Moi st ure Contr ol

SECTI ON 03300 Page 22



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

The plant shall be capable of ready adjustment to compensate for the
varying noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng batched.

3.2.1.6 Concrete M xers

M xers shall be stationary mxers or truck mxers. M xers shall be capable
of conmbining the materials into a uniformm xture and of discharging this
m xture w thout segregation. The nmixers shall not be charged in excess of
the capacity recommended by the nanufacturer. The m xers shall be operated
at the drumor mxing bl ade speed designated by the manufacturer. The

m xers shall be maintained in satisfactory operating condition, and the

m xer drunms shall be kept free of hardened concrete. Should any m xer at
any time produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired.

3.2.1.7 Stationary M xers

Concrete plant mixers shall be drumtype m xers of tilting, nontilting,

hori zont al -shaft, or vertical-shaft type, or shall be pug mll type and
shal |l be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The nmixing tinme and uniformty
shall conformto all the requirenents in ASTM C 94/ C 94M applicable to
central -mi xed concrete.

3.2.1.8 Truck M xers

Truck m xers, the mixing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94/C 94M A truck m xer may be used
either for conplete nmixing (transit-nixed) or to finish the partial nixing
done in a stationary mxer (shrink-m xed). Each truck shall be equi pped
with two counters fromwhich it is possible to determ ne the nunber of

revol utions at mxing speed and the nunber of revolutions at agitating
speed. O, if approved in lieu of this, the nunber of revolutions shall be
marked on the batch tickets. Water shall not be added at the placing site
unl ess specifically approved; and in no case shall it exceed the specified
w c. Any such water shall be injected at the base of the m xer, not at the
di scharge end.

3.3 LI GHTWEI GHT AGGREGATE CONCRETE

In addition to the requirenents specified for normal wei ght concrete,

i ght wei ght aggregate concrete shall conformto the followi ng. The

bat chi ng and m xi ng cycle shall be as directed based on witten
recomendati ons fromthe aggregate supplier which the Contractor shal
furnish. Unless otherwi se directed, the mixer shall be charged with
approximately 2/3 of the total mixing water and all of the aggregate. This
shall be nmixed for at least 1-1/2 minutes in a stationary m xer or 15
revolutions at mxing speed in a truck mxer. The remaining ingredients
shal | then be added and mi xi ng continued as specified for normal wei ght
concrete. Lightweight aggregate concrete shall not be vibrated to the
extent that large particles of aggregate float to the surface. During
finishing, |ightweight aggregate concrete shall not be worked to the extent
that nortar is driven down and |ightwei ght coarse aggregate appears at the
surface. Lightweight aggregate concrete to be punped shall have a cenent
content of at |east 335 kg per cubic meter. A field trial run of

I i ght wei ght aggregate concrete placenent and finishing shall be made in
accordance with ACl 213R
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3.4  TRANSPORTI NG CONCRETE TO PRQIECT SI TE
Concrete shall be transported to the placing site in truck mxers,.
3.5 CONVEYI NG CONCRETE ON SITE

Concrete shall be conveyed from m xer or transporting unit to forns as
rapidly as possible and within the time interval specified by nethods which
wi Il prevent segregation or |oss of ingredients using follow ng equi pnent.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.5.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni mnum di nensi on of the clear gate opening shall be at

| east 5 tines the nomi nal naxi mum size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square neters. The maxi mum di nensi on of
the gate opening shall not be greater than twi ce the m ni mum di nension.

The bucket gates shall be essentially grout tight when cl osed and may be
manual |y, pneumatically, or hydraulically operated except that buckets
|arger than 1.5 cubic neters shall not be manually operated. The design of
the bucket shall provide neans for positive regulation of the anpbunt and
rate of deposit of concrete in each dunping position.

3.5.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 m nutes.

3.5.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-nixed concrete shall conformto the requirenments of ASTM
C 94/ C 94M Nonagitating equi pnent shall be used only for transporting

pl ant - m xed concrete over a snooth road and when the hauling tinme is |ess
than 15 m nutes. Bodies of nonagitating equi pnent shall be snpoth,
watertight, metal containers specifically designed to transport concrete,
shaped with rounded corners to minimze segregation, and equi pped with
gates that will permt positive control of the discharge of the concrete.

3.5.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi pnent, the chutes normally attached to this equi pment by
the manuf acturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi prent will not be permtted for conveying concrete.

3.5.5 Belt Conveyors
Belt conveyors shall be designed and operated to assure a uniformfl ow of

concrete fromm xer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive neans,
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3.

such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal | be constructed such that the idler spacing shall not exceed 900 mm
The belt speed shall be a mninumof 90 neters per mnute and a nmaxi mum of
225 neters per mnute. |f concrete is to be placed through installed

hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is long enough to extend
through the reinforcing bars.

.5.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi prent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi prent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tinmes the nom nal maxi mum si ze coarse aggregate in the concrete
m xture to be punped but not Iess than 100 mm Al umi num pi pe shall not be
used.

.6 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol utions, whichever comes first after the
introduction of the m xing water to the cement and aggregates. \Wen the
concrete tenperature exceeds 30 degrees C, the time shall be reduced to 45
m nutes. Concrete shall be placed within 15 mnutes after it has been

di scharged fromthe transporting unit. Concrete shall be handl ed from

m xer or transporting unit to forms in a continuous nanner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi pnent are not
supported by in-place reinforcement. Placing will not be permtted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

.6.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the fornms, and there shall be no vertical drop greater than 1.5 neters
except where suitable equipnent is provided to prevent segregation and
where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mmthick, except that all slabs shall be placed in a single

| ayer. Concrete to receive other construction shall be screeded to the

proper level. Concrete shall be deposited continuously in one layer or in
| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the forns, the spreaders shall be renpbved as their service
becones unnecessary. Concrete shall not be placed in slabs over col ums
and walls until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the sane tine as concrete for adjoining slabs.

6.2 Consol i dati on
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I mredi ately after placing, each | ayer of concrete shall be consolidated by
internal vibrators, except for slabs 100 nmthick or less. The vibrators
shall at all times be adequate in effectiveness and nunber to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vibrations per mnute, an anplitude of at
| east 0.6 nm and the head di anmeter shall be appropriate for the structura
menber and the concrete mxture being placed. Vibrators shall be inserted
vertically at uniform spacing over the area of placenent. The distance
bet ween insertions shall be approximately 1-1/2 tinmes the radius of action
of the vibrator so that the area being vibrated will overlap the adjacent
just-vibrated area by a reasonabl e anpbunt. The vibrator shall penetrate
rapidly to the bottomof the layer and at |least 150 mminto the preceding
layer if there is such. Vibrator shall be held stationary until the
concrete is consolidated and then vertically withdrawm slowy while
operating. Formvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forms. Slabs 100 nmand less in
thi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved techni que. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.

Frequency and anplitude of vibrators shall be determned in accordance
with COE CRD-C 521. G ate tanpers ("jitterbugs") shall not be used.

3.6.3 Col d Weat her Requi renents

Speci al protection neasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not less than 5 degrees C. The tenperature of the concrete when pl aced
shall be not |less than 10 degrees C nor nore than 25 degrees C. Heating of
the m xing water or aggregates will be required to regulate the concrete
placing tenperature. Materials entering the mxer shall be free fromi ce,
snow, or frozen lunps. Salt, chemcals or other materials shall not be
incorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conformng to ASTM C 494/ C 494M Type C or E may
be used, provided it contains no calciumchloride. Calciumchloride shal
not be used.

3.6.4 Hot Weat her Requirenents

When the ambi ent tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064/ C 1064M Cool i ng
of the m xing water or aggregates or placing concrete in the cooler part of
the day may be required to obtain an adequate placing temperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forns and reinforcenents shall be cool ed as approved prior to
concrete placenent when steel tenperatures are greater than 49 degrees C
Conveyi ng and pl aci ng equi prrent shall be cooled if necessary to maintain
proper concrete-placing tenperature.
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3.

3.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Humi dity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenper ature
Concrete Pl acenent Degr ees
Greater than 60 33 C
40- 60 30 C
Less than 40 27 C

6.5 Preventi on of Plastic Shrinkage Cracking

During hot weather with low humdity, and particularly with appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particul ar care shall be taken if plastic shrinkage cracking is potentially
i mm nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and w ndbreaks and by appl ying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

.6.6 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure complete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and other tight spacing. An appropriate concrete nixture shal
be used, and the nomi nal naxi mum si ze of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances avail able shall be used, and
the consolidation operation shall be closely supervised to ensure conplete
and t horough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two mats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion. Reinforcing bars may be
tenmporarily crowded to one side during concrete placenent provided they are
returned to exact required | ocation before concrete placenent and
consolidation are conpl et ed.

.6.7 Pl aci ng Fl owabl e Concrete

If a plasticizing adm xture conform ng to ASTM C 1017/ C 1017Mis used or if
a Type F or G high range water reducing adm xture is permtted to increase
the slunp, the concrete shall neet all requirenents of paragraph GENERAL
REQUI REMENTS in PART 1. Extrene care shall be used in conveying and

pl acing the concrete to avoid segregation. Consolidation and finishing
shal |l neet all requirenents of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unforned Surfaces. No relaxation of
requirenents to acconmodate fl owabl e concrete will be pernitted.

7 JA NTS
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Joints shall be located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be |ocated and constructed to mnimze
the inpact on the strength of the structure. |In general, such joints shal
be | ocated near the m ddle of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beams, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. Al reinforcenent shall be continued across joints; except
that reinforcement or other fixed metal items shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenment shall be 50 nmclear fromeach joint.

Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1.5 kg per square
neter asphalt-saturated felt, extending for the full depth of the slab.
The perinmeters of the slabs shall be free of fins, rough edges, spalling,
or other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be forned to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by sawi ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cl eaned and seal ed as indicated and in accordance with
Section 07900 JO NT SEALI NG

3.7.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed 18 neters. Concrete
shal | be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be

| ocated as indicated or approved. Where concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherwi se indicated and except for slabs on grade,

rei nforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
columms, walls, or piers shall be in place at least 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. |In walls having door or w ndow openings, lifts
shall terminate at the top and bottom of the opening. Oher lifts shal
term nate at such levels as to conformto structural requirenents or
architectural details. Were horizontal construction joints in walls or
colums are required, a strip of 25 mmsquare-edge | unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 25 nm above
the underside of the strip. The strip shall be renpved 1 hour after the
concrete has been placed, and any irregularities in the joint Iine shall be
| evel ed off with a wood float, and all |aitance shall be removed. Prior to
pl aci ng additi onal concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.7.2 Contraction Joints in Slabs on G ade
Contraction joints shall be located and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the

concrete slab by use of rigid inserts inpressed in the concrete during
pl aci ng operations, use of snap-out plastic joint formng inserts or saw ng
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a continuous slot with a concrete saw. Regardless of nethod used to
produce the weakened plane, it shall be 1/4 the depth of the slab thickness
and between 3 and 5 nmw de. For sawcut joints, cutting shall be timed
properly with the set of the concrete. Cutting shall be started as soon as
the concrete has hardened sufficiently to prevent ravelling of the edges of
the saw cut. Cutting shall be conpl eted before shrinkage stresses becone
sufficient to produce cracking. Reservoir for joint sealant shall be
fornmed as previously specified.

3.7.3 Expansi on Joints

Installati on of expansion joints and sealing of these joints shall conform
to the requirements of Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS
AND WATERSTOPS and Section 07900 JO NT SEALI NG

3.7. 4 Wat er st ops

Wat erstops shall be installed in conformance with the |locations and details
shown on the drawi ngs using materials and procedures specified in Section
03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

3.7.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using materials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a nmaxi num al i gnnent tol erance
of 1 mMmmin 100 mm "Structural" type deforned bar dowels, or tie bars,
shall be installed to neet the specified tolerances. Care shall be taken
during placing adjacent to and around dowels and tie bars to ensure there
is no displacenment of the dowel or tie bar and that the concrete conpletely
enbeds the dowel or tie bar and is thoroughly consolidated.

3.8 FI NI SH NG FORMED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Finishing of formed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one mixture without changes in nmaterials or proportions for any
structure or portion of structure that requires a dass A or B finish.
Except for mmjor defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after fornms are renoved.
Repairs of the so-called "plaster-type" will not be pernitted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACI 117/117R  These tol erances apply to the finished concrete surface,
not to the forms thenselves; forms shall be set true to |line and grade.
Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianeter shall be repaired as specified in

par agr aph Danp- Pack Mortar Repair. Defects whose surface dianeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sane surface texture. The cenment used for all repairs shal

be a blend of job cenent with white cenent proportioned so that the fina
color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
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strength of the menber, will be rejected. Repairs shall be denonstrated to
be acceptable and free fromcracks or |oose or drummy areas at the

compl etion of the contract and, for Class A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

3.8.1 Class A Finish and d ass B Finish

Class Afinish is required on interior surfaces exposed to view Class B
finish is required on exterior surfaces exposed to view. Fins, ravelings,
and | oose material shall be renoved, all surface defects over 12 mmin

di aneter or nore than 12 mm deep, shall be repaired and, except as
otherw se indicated or as specified in Section 03100 STRUCTURAL CONCRETE
FORMAORK, holes left by renoval of formties shall be reaned and fill ed.
Defects nore than 12 mmin diameter shall be cut back to sound concrete,
but in all cases at |east 25 mmdeep. The Contractor shall prepare a
sanpl e panel for approval (as specified in PART 1) before comencing
repair, showing that the surface texture and color match will be attained.
Metal tools shall not be used to finish repairs in Cass A surfaces.

3.8.2 Class C and O ass D Finish

Class C finish is required on surfaces not exposed to view, unless noted
otherwise. Class Dfinish is allowed only where indicated on the draw ngs.
Fins, ravelings, and | oose material shall be renoved, and, except as
otherw se indicated or as specified in Section 03100 STRUCTURAL CONCRETE
FORMAORK, holes left by renoval of formties shall be reaned and fill ed.
Honeyconb and ot her defects nore than 12 mm deep or nore than 50 mmn
di aneter shall be repaired. Defects nore than 50 mmin dianeter shall be
cut back to sound concrete, but in all cases at |east 25 nm deep.

3.9 REPAI RS
3.9.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianeter but not over 100 mrshall be repaired by
the danp-pack nortar nethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
thoroughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mortar shall be a stiff mx of 1
part portland cenent to 2 parts fine aggregate passing the 1.18 mm sieve,
and m ni mum amount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but will

| eave the hands danp. Mrtar shall be mxed and allowed to stand for 30 to
45 mnutes before use with rem xing perfornmed i mediately prior to use.
Mortar shall be thoroughly tanped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
completely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danp-pack repairs shall be
nmoi st cured for at |east 48 hours.

3.9.2 Repair of Major Defects
Maj or defects will be considered to be those nore than 12 mm deep or, for
Class A and B finishes, nore than 12 mmin dianeter and, for Cass C and D

finishes, nmore than 50 mMmin dianeter. Also included are any defects of
any kind whose depth is over 100 mm or whose surface dianeter is greater
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than their depth. Mjor defects shall be repaired as specified bel ow
3.9.2.1 Surface Application of Mirtar Repair

Def ective concrete shall be renpoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pnent and procedures which will
not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcement is encountered, concrete shall be renobved so as to expose
the reinforcenent for at least 50 mmon all sides. Al such defective
areas greater than 7800 square mmshal |l be outlined by saw cuts at |east 25
nm deep. Defective areas |ess than 7800 square mm shall be outlined by a
25 mMmmdeep cut with a core drill in lieu of sawing. Al saw cuts shall be
straight lines in a rectangular pattern in line with the formwrk panels.
After concrete rempval, the surface shall be thoroughly cl eaned by high
pressure washing to renmove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours inmedi ately before
pl acing nortar and shall be danp but not wet at the tine of conmencing
nortar placenment. The Contractor, at his option, may use either
hand- pl aced nortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cenment grout. The repair shall then be made using a stiff nortar,
preshrunk by allowing the m xed nortar to stand for 30 to 45 minutes and

then rem xed, thoroughly tanped into place in thin layers. |[|f hand-placed
nortar is used, the Contractor shall test each repair area for drumm ness
by firmtapping with a hamrer and shall inspect for cracks, both in the

presence of the Contracting Oficer's representative, imrediately before
conpl etion of the contract, and shall replace any show ng drunm ness or
cracking. |If nortar placed with a nortar gun is used, the gun shall be a
smal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a high-pressure stream as

approved. Repairs made using shotcrete equiprment will not be accepted.
The nortar used shall be the same nortar as specified for danp-pack nortar
repair. |f gun-placed nortar is used, the edges of the cut shall be

bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Mi st
curing shall consist of several |ayers of saturated burlap applied to the
surface inmedi ately after placement is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.9.2.2 Repair of Deep and Large Defects

Deep and |l arge defects will be those that are nore than 150 nmm deep and

al so have an average dianeter at the surface nore than 450 nmor that are
otherwi se so identified by the Project Office. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and | arge defects
shal | be repaired by procedures approved i n advance including form ng and
pl aci ng speci al concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface

application of nortar. |In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees fromthe horizontal,
upward toward the side fromwhich concrete will be placed. The special

concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete
containing a specified expanding adm xture nay be used in lieu of the above
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m xture; the paste portion of such concrete m xture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chi mey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimey with

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renoved after 24 hours and

i medi ately the chimey shall be carefully chipped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.10 FI NI SH NG UNFORMED SURFACES

The finish of all unformed surfaces shall neet the requirenments of
par agr aph Tol erances in PART 1, when tested as specified herein.

3.10.1 Cener a

The anbi ent tenperature of spaces adjacent to unfornmed surfaces being

fini shed and of the base on which concrete will be placed shall be not I|ess
than 10 degrees C. In hot weather all requirenents of paragraphs Hot

Weat her Requirenments and Prevention of Plastic Shrinkage Cracking shall be
net. Unformed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified below, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regular. Unl ess otherw se shown on the draw ngs, exterior surfaces shal
be sl oped for drainage, as directed. Were drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected from stains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenent or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shal |l be carefully dragged off or renoved by absorption wth porous
materials such as burlap. During finishing operations, extrenme care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal | be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.10.2 Rough Sl ab Finish

As a first finishing operation for unfornmed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. Areas which receive a thick nortar
setting bed shall receive only a rough slab finish. The concrete shall be
uniformy placed across the slab area, consolidated as previously
specified, and then screeded with straightedge strikeoffs inmediately after
consolidation to bring the surface to the required finish level with no
coarse aggregate visible. Side forns and screed rails shall be provided,
rigidly supported, and set to exact line and grade. Allowable tolerances
for finished surfaces apply only to the hardened concrete, not to forms or
screed rails. Forns and screed rails shall be set true to |ine and grade.
"Wet screeds" shall not be used. The garage floor shall have a screeded
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finish.
3.10.3 Fl oat ed Fi ni sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. The screeding shall be followed i medi ately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it wll

wi thstand a man's weight without inprint of nore than 6 mm and the water
sheen has di sappeared, it shall be floated to a true and even pl ane free of
ridges. Floating shall be perfornmed by use of suitable hand floats or
power driven equipnment. Sufficient pressure shall be used on the floats to
bring a filmof moisture to the surface. Hand floats shall be nade of

wood, magnesium or alum num Lightweight concrete or concrete that

exhi bits stickiness shall be floated with a magnesium float. Care shall be
taken to prevent over-finishing or incorporating water into the surface.

3.10.4 Trowel ed Fini sh

Al'l slabs shall be given a trowel finish unless noted otherw se. After
floating is conplete and after the surface noisture has di sappear ed,
unformed surfaces shall be steel-troweled to a smooth, even, dense finish,
free fromblem shes including trowel marks. In lieu of hand finishing, an
approved power finishing nachine may be used in accordance with the
directions of the nachine nanufacturer. Additional trowelings shall be
performed, either by hand or machine until the surface has been trowel ed 2
times, with waiting period between each. Care shall be taken to prevent
blistering and if such occurs, troweling shall immedi ately be stopped and
operations and surfaces corrected. A final hard steel troweling shall be
done by hand, with the trowel tipped, and using hard pressure, when the
surface is at a point that the trowel will produce a ringing sound. The
finished surface shall be thoroughly consolidated and shall be essentially
free of trowel marks and be uniformin texture and appearance. The
concrete mxture used for trowel ed finished areas shall be adjusted, if
necessary, in order to provide sufficient fines (cenentitious material and
fine sand) to finish properly.

3.10.5 Non- Sl'ip Finish

Non-slip floors shall be constructed in accordance with the follow ng
subpar agr aphs.

3.10.5.1 Br ooned

Exterior sloops, |andings, sidwal ks, and entrances shall be given a brooned
finish. After floating, the surface shall be lightly steel troweled, and
then carefully scored by pulling a coarse fiber push-type broom across the
surface. Broom ng shall be transverse to traffic or at right angles to the
sl ope of the slab. After the end of the curing period, the surface shal

be vigorously broomed with a coarse fiber broomto renove all |oose or

sem - det ached particl es.

3.11 EXTERI OR SLAB AND RELATED | TEMS
3.11.1 Pavenent s
Paverent s shall be constructed where shown on the drawings. After forns

are set and underlying material prepared as specified, the concrete shal
be placed uniformy throughout the area and thoroughly vibrated. As soon
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as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and finished, the surface of the pavenent will be at the
required elevation. The entire surface shall be tanped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately following the final consolidation of the surface,
the pavenent shall be floated longitudinally from bridges resting on the
side forms and spanni ng but not touching the concrete. |If necessary,
addi tional concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
compl eted but while the concrete is still plastic, mnor irregularities and
score marks in the pavenent surface shall be elimnated by neans of
| ong- handl ed cutting strai ghtedges. Straightedges shall be 3.75 min
l ength and shall be operated fromthe sides of the pavenent and from
bridges. A straightedge operated fromthe side of the pavenent shall be
equi pped with a handle 1 m|onger than one-half the width of the pavenent.
The surface shall then be tested for trueness with a 3.75 strai ghtedge held
in successive positions parallel and at right angles to the center |ine of
the pavenent, and the whol e area covered as necessary to detect variations.
The strai ghtedge shall be advanced al ong the pavenent in successive stages
of not nmore than one-half the I ength of the straightedge. Depressions
shall be imediately filled with freshly m xed concrete, struck off,
consol i dated, and refinished. Projections above the required el evation
shal|l also be struck off and refinished. The straightedge testing and
finishing shall continue until the entire surface of the concrete is true.
Bef ore the surface sheen has di sappeared and well before the concrete
becomes nonpl astic, the surface of the pavenent shall be given a nonslip
sandy surface texture by use of a burlap drag. A strip of clean, wet
burlap from1.0 to 1.5 mwide and 0.7 mlonger than the pavenment w dth
shal |l be carefully pulled across the surface. Edges and joints shall be
rounded with an edger having a radius of 3 mm Curing shall be as specified.

3.11.2 Si dewal ks

Concrete shall be 100 mm m ni mum t hi ckness. Contraction joints shall be
provided at 1.75 m spaces unless otherwi se indicated. Contraction joints
shall be cut 25 mmdeep with a jointing tool after the surface has been
finished. Transverse expansion joints 12 mmthick shall be provided at
changes in direction and where sidewal k abuts curbs, steps, rigid pavenent,
or other simlar structures. Sidewal ks shall be given a lightly brooned
finish. A transverse slope of 1 mmper 50 mm shall be provided, unless
otherwi se indicated. Variations in cross section shall be limted to 1 mm
per 250 mm

3.11.3 Curbs and GQutters

Concrete shall be formed, placed, and finished by hand using a properly
shaped "mul e" or constructed using a slipform machi ne specially designed
for this work. Contraction joints shall be cut 75 mmdeep with a jointing
tool after the surface has been finished. Expansion joints (12 nmm w de)
shal | be provided at 35 mmaxi mum spaci ng unl ess ot herwi se indi cat ed.
Exposed surfaces shall be finished using a stiff bristled brush.

3.11. 4 Pits and Trenches
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Pits and trenches shall be constructed as indicated on the draw ngs.
Bottons and walls shall be placed nonolithically or waterstops and keys,
shal | be provided as approved.

3.12 CURI NG AND PROTECTI ON
3.12. 1 Cener al

Concrete shall be cured by an approved method for the period of time given
bel ow.

Concrete with Type Il cenent 3 days
Al'l other concrete 7 days

| mredi ately after placenment, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, nechanica
injury and damage fromrain and flowi ng water for the duration of the
curing period. Air and forns in contact with concrete shall be maintained
at a tenperature above 10 degrees C for the first 3 days and at a
tenperature above 0 degrees C for the remainder of the specified curing
period. Exhaust fumes from conbustion heating units shall be vented to the
outside of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherwi se permitted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
pai nt or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog misting
during finishing, followed i mediately by continuous noi st curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

3.12.2 Moi st Curi ng

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, comencing i mediately after finishing. |If water or
curing materials used stain or discolor concrete surfaces which are to be
permanent|y exposed, the concrete surfaces shall be cleaned as approved.
When wooden fornms are left in place during curing, they shall be kept wet

at all times. |If steel forns are used in hot weather, nonsupporting
vertical forms shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unfornmed surfaces, using suitable materials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

3.12.3 Pondi ng or | nmersion
Concrete shall be continually imrersed throughout the curing period. Water

shall not be nore than 10 degrees C less than the tenperature of the
concrete.
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3.12. 4 Col d Weat her Curing and Protection

When the daily anbient |ow tenperature is |ess than 0 degrees C the
tenmperature of the concrete shall be naintai ned above 5 degrees C for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nmore than 13 degrees C as determ ned by suitable
tenmperature neasuring devices furnished by either the Governnent or the
Contractor at the Governnment's Option, as required, and installed adjacent
to the concrete surface and 50 mminside the surface of the concrete. The
installation of the thernonmeters shall be nmade by the Contractor as

di rected.

3.13 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, colunn base plates, bearing plates for
beans and simlar structural menbers, and machi nery and equi prment base

pl ates shall be set to the proper line and el evation with damp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nortar or grout shall be approximately 1/24 the width of the plate, but not
| ess than 20 nm Concrete and netal surfaces in contact with grout shal

be clean and free of oil and grease, and concrete surfaces in contact with
grout shall be danp and free of l|aitance when grout is placed. Nonshrink
grout shall be used for colum base plates and equi pnment bearing pl ates.

3.13.1 Danp- Pack Beddi ng Mortar

Danp- pack beddi ng nortar shall consist of 1 part cenment and 2-1/2 parts
fine aggregate having water content such that a nass of nortar tightly
squeezed in the hand will retain its shape but will crunble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ramming with
a bar or rod until it is conpletely filled.

3.13.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed material requiring only the addition
of water. Water content shall be the minimumthat will provide a flowable
m xture and conpletely fill the space to be grouted w thout segregation,

bl eedi ng, or reduction of strength.

3.13.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl acing shall be in conformance with the material manufacturer's
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to allow continuous

pl acement of freshly mxed grout. G out not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forns shall be of wood or other equally suitable material for
conpletely retaining the grout on all sides and on top and shall be renoved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other neans to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. Gout shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual |y smal |, placenent shall be under pressure with a grout punp.
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Tenmperature of the grout, and of surfaces receiving the grout, shall be
mai ntai ned at 18 to 30 degrees Cuntil after setting.

3.13. 2.2 Treat ment of Exposed Surfaces

For metal - oxidi zi ng nonshrink grout, exposed surfaces shall be cut back 25
nm and i nmedi ately covered with a parge coat of nortar consisting of 1 part
portland cement and 2-1/2 parts fine aggregate by weight, with sufficient
water to make a plastic m xture. The parge coat shall have a snooth
finish. For other nortars or grouts, exposed surfaces shall have a

snoot h-dense finish and be left untreated. Curing shall comply with

par agr aph CURI NG AND PROTECTI ON

3.14 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submit specified reports. Wen, in the opinion
of the Contracting Oficer, the concreting operation is out of control,
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Government from
sanpl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and at |east once per

380 n® thereafter for conformance with ASTM C 1077.

3.14. 1 Grading and Corrective Action
3.14.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determi nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken nmay be sel ected by
the Contractor as the npbst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the anmobunt passing on any sieve is outside the
specification limts, the fine aggregate shall be i medi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i medi ately reported to the Contracting O ficer, concreting shall be

st opped, and inmredi ate steps taken to correct the grading.

3.14. 1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The location at which sanples are taken may be
sel ected by the Contractor as the nost advantageous for production control.
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the same | ocations shall show the results of the current
test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limits for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the ambunt passing
any sieve is outside the specification limts, the coarse aggregate shal
be immedi ately resanpled and retested. |f the second sanple fails on any
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sieve, that fact shall be reported to the Contracting Oficer. Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting Oficer. Concreting shall be stopped and i nmedi ate steps shal
be taken to correct the grading.

3.14.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken imrediately prior to
entering the concrete nixer.

3.14.3 Scal es, Batchi ng and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
the accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recordi ng the required wei ght, recorded
wei ght, and the actual weight batched. At the sane time, the Contractor
shal |l test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the wei ghing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnents or repairs have
been made. Discrepancies in recording accuracies shall be corrected

i medi atel y.

3.14. 4 Bat ch- Pl ant Contr ol

The neasurenent of concrete materials including cenentitious naterials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anpbunt of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The anount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cenment used, type and source of pozzolan or slag used, anpbunt and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic neter, anount of water as free noisture in each
size of aggregate, and the batch aggregate and water weights per cubic neter
for each class of concrete batched during each day's plant operation.

3.14.5 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
specimens are fabricated. |In addition, at |least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for normal wei ght concrete and ASTM C
173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Governnent and shall be submitted weekly. Copies of the
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current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. When a single test result
reaches either the upper or lower action limt, a second test

shal |l imedi ately be nmade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determining need for any remedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainnment. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average line, respectively. An upper action limt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action linmt is set at 3.0
percentage points. Sanples for air content nay be taken at the

m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. If
the Contractor's materials or transportati on nethods cause air
content |oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting Oficer, and the air content at the mnixer controlled
as directed.

b. Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall inmmediately be nmade in the anount of air-entraining
adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nmade to verify the result of the adjustnment.

Whenever a point on the secondary control chart for range reaches
the warning linmt, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall imrediately be halted
until the air content is under control. Additional air content
tests shall be nade when concreting is restarted.

c. Slunp Testing. In addition to slunp tests which shall be nade
when test specinmens are fabricated, at |east four slunp tests
shal |l be nmade on randomy sel ected batches in accordance w th ASTM
C 143/ C 143M for each separate concrete m xture produced during
each 8-hour or less period of concrete production each day. Also,
additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Gover nnent
i nspector. Test results shall be plotted on control charts which
shall at all tinmes be readily available to the Governnent and
shall be subnmitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wien a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal
i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renedial action. Linits shall be set
on separate control charts for slunp for each type of mxture.
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The upper warning linmt shall be set at 12.5 nm bel ow t he nmaxi mum
al | owabl e sl unp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt line and | ower action
limt line shall be set at the nmaxi num and m ni num al | owabl e

sl unps, respectively, as specified in the sane paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 50 mm Sanples for slunp shall be
taken at the mxer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipulated
slump. |If the Contractor's nmaterials or transportati on nethods
cause slunp | oss between the mixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the slunp at the mixer controlled as

di r ect ed.

d. Slunp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning linit, an adjustnent shal
i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the nmaxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnments have been made. |mediately
after each adjustnent, another test shall be made to verify the
correctness of the adjustnent. Whenever two consecutive
i ndi vidual slunp tests, nade during a period when there was no
adj ustnent of batch wei ghts, produce a point on the control chart
for range at or above the upper action linmt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control
Addi tional slunmp tests shall be nade as directed.

e. Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064/ C 1064M The tenperature
shall be reported along with the conpressive strength data.

f. Strength Specinmens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete mxture placed during the day for each 380
cubic neters or portion thereof of that concrete m xture placed
each day. Additional sets of test specinens shall be nmade, as
directed by the Contracting Oficer, when the m xture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting O ficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased manner. A set of test
speci mens for concrete with a 28-day specified strength per
par agraph Strength Requirenents in PART 1 shall consist of four
specinens, two to be tested at 7 days and two at 28 days. Test
speci nens shall be nolded and cured in accordance with ASTM C 31/C
31M and tested in accordance with ASTM C 39/C 39M for test
cylinders and ASTM C 78 for test beams. Results of all strength
tests shall be reported imediately to the Contracting O ficer
Quality control charts shall be kept for individual strength
"tests", ("test" as defined in paragraph Strength Requirenments in
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3.14.6

PART 1) noving average of last 3 "tests" for strength, and novi ng
average for range for the last 3 "tests" for each mxture. The
charts shall be simlar to those found in ACl 214. 3R

I nspection Before Placing

Foundati ons, construction joints, forms, and enbedded itens shall be

i nspected by the Contractor in sufficient time prior to each concrete
pl acement in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.14. 7

Pl aci ng

The placing foreman shall supervise placing operations, shall determ ne
that the correct quality of concrete or grout is placed in each |location as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recording concrete tenperatures and anbi ent
tenmperature hourly during placing operations, weather conditions, tine of

pl acement, vol une placed, and nethod of placenment. The placing foreman

shal

not permt batching and placing to begin until it has been verified

that an adequate nunber of vibrators in working order and wi th conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |If any batch of concrete fails to
neet the tenperature requirenents, imredi ate steps shall be taken to

i nprove tenperature controls.

3.14.8

Vi brators

The frequency and anplitude of each vibrator shall be determned in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nmont h when concrete is being placed. Additional tests shall be made as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determined while the vibrator is
operating in concrete with the tachoneter being held agai nst the upper end
of the vibrator head whil e al nbost subnerged and just before the vibrator is
wi thdrawn fromthe concrete. The anplitude shall be deternined with the
head vibrating in air. Two neasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The mmke, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
neeting the requirenents of paragraph Consolidation, shall be imrediately
renmoved from service and repaired or replaced.

3.14.9

3.14. 10

Curing I nspection

Moi st Curing Inspections. At |least once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shal |l be nade of all areas subject to noist curing. The surface
noi sture condition shall be noted and recorded.

Moi st Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, inmediate corrective action
shal |l be taken, and the required curing period for those areas

shal | be extended by 1 day.

Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
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shal |l be nade of all areas subject to col d-weather protection. Any
deficiencies shall be noted, corrected, and reported.

3.14.11 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic nmeters of concrete placed, whichever results in
the shortest time interval, uniformty of concrete mxing shall be
deternmined in accordance with ASTM C 94/ C 94M

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be deternmined in accordance with ASTM C 94/C
94M  The truck mxers shall be selected randomy for testing.
When satisfactory performance is found in one truck m xer, the
performance of m xers of substantially the sanme design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenments, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnents shall be nade to the nixer until conpliance is
achi eved.

3.14.12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirements do not relieve the Contractor of the
obligation to report certain failures imediately as required in preceding
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all contractor quality control records.

-- BEnd of Section --
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SECTI ON 03410

PLANT- PRECAST STRUCTURAL CONCRETE
03/ 00

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO HB- 16 Hi ghway Bri dges-Division |-Section 14:
Bear i ngs
ACl | NTERNATI ONAL (ACl)
ACl 304R (1989) Measuring, Mxing, Transporting,
and Pl acing Concrete
ACl 305R (1991) Hot Weat her Concreting
ACl 306.1 (1990) Cold Weat her Concreting
ACl 309R (1996) Consolidation of Concrete
ACl 318/318M (1995) Building Code Requirenents for

Structural Concrete
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI Al135.4 (1995) Basic Hardboard

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 27/ A 27M (1995) Steel Castings, Carbon, for Ceneral
Appl i cation

ASTM A 36/ A 36M (1996) Carbon Structural Steel

ASTM A 47M (1990) Ferritic Malleable Iron Castings
(Metric)

ASTM A 123/ A 123M (1997; Rev. A) Zinc (Hot-Di p Gal vani zed)

Coatings on Iron and Steel Products

ASTM A 153/ A 153M (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenment
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM F

ASTM F

307

325M

497

563M

615/ A 615M

706/ A 706M

780

33

94

150

260

330

494

595M

618

989

1107

436M

844

(1994) Carbon Steel Bolts and Studs,
60, 000 psi Tensile Strength

(1993) High-Strength Bolts for Structural
Steel Joints (Metric)

(1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

(1996) Carbon and Alloy Steel Nuts (Metric)
(1996; Rev. A) Deforned and Pl ain

Billet-Steel Bars for Concrete
Rei nf or cenent

(1996; Rev. B) Low Alloy Steel Deforned
and Plain Bars for Concrete Reinforcenent

(1993; Rev. A) Repair of Danmamged and
Uncoat ed Areas of Hot-Di p Gal vani zed
Coat i ngs

(1997) Concrete Aggregates

(1997) Ready- M xed Concrete

(1997) Portland Cenent

(1995) Air-Entraining Adm xtures for
Concrete

(1989) Lightweight Aggregates for
Structural Concrete

(1992) Chenical Adnixtures for Concrete
(1997) Bl ended Hydraulic Cenents (Metric)
(1997) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral

Adnmi xture in Concrete

(1997) G ound G anul ated Bl ast - Furnace
Slag for Use in Concrete and Mrtars

(1997) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

(1993) Hardened Steel Washers (Metric)

(1990) Washers, Steel, Plain (Flat),
Unhar dened for Ceneral Use
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AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWS D1. 4 (1998) Structural Wl ding Code -

PCl

PCl

1.2

Rei nforcing Steel

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

PEAO

IMNL- 116 (1985) Quality Control for Plants and
Pr oducti on of Precast Prestressed Concrete
Pr oduct s

IMNL- 120 (1992) Design Handbook - Precast and

Prestressed Concrete

PRECAST MEMBERS

The work includes the provision of precast non-prestressed concrete herein
referred to as precast nenbers. Precast nenbers shall be the product of a
manuf acturer specializing in the production of precast concrete nenbers.
the ACI publications, the advisory provisions shall be considered to be
mandat ory, as though the word "shall" has been substituted for "shoul d"
wherever it appears; reference to the "Building Oficial," the "Structural
Engi neer" and the "Architect/Engineer" shall be interpreted to nean the
Contracting Oficer.

1.3

SUBM TTALS

Subrmit the following in accordance with Section 01330, "Subnittal
Procedures.”

SD- 02 Shop Drawi ngs
Drawi ngs of precast nenbers; G AE.
SD- 03 Product Data
Product Data; G AE
Anchorage and lifting inserts and devices

Beari ng pads

SD- 05 Design Data
Precast concrete nmenbers design calculations; G AE
Concrete m x design
SD- 06 Test Reports
Cont ract or-furni shed mx design
Submit copies of test reports showing that the m x has been

successfully tested to produce concrete with the properties
specified and will be suitable for the job conditions. Obtain
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approval before concrete placenent.
SD-07 Certificates
Fabri cation

Submit quality control procedures established in accordance wth
PCl M\L-116 by the precast manufacturer

SD-11 C oseout Submittals
Concrete batch ticket information
1.4 QUALI TY CONTROL
1.4.1 Precast Concrete Menber Design

ACl 318/ 318M and the PClI M\L-120. Provide precast nenbers (including
connections) as indicated on the Contract Draw ngs. Check precast menbers
for handling without cracking in accordance with the PCI M\L-120.

1.4.2 PCl Quality Certifications

PCI M\L-116. At the precast manufacturer's option, in lieu of core
sanmpl es, ACI 318/318M full scale load tests nmay be perforned. Performon
random y sel ected nmenbers, as directed by the Contracting O ficer.

1.4.2.1 Product Quality Contro

PCI MNL-116 for PCl enrolled plants. Were panels are nanufactured by
specialists in plants not currently enrolled in the PCl "Quality Contro
Program " provide a product quality control systemin accordance with PCl
M\L- 116 and perform concrete and aggregate quality control testing using an
approved, independent comrercial testing | aboratory. Submt test results
to the Contracting Oficer.

or
1.4.2.2 Product Quality Contro

Plants shall be certified by the PCl Plant Certification Programfor
Category Cl, C2, C3, or C4 work as required by the Contracting O ficer.

1.5 DELI VERY AND STORAGE

Lift and support precast nenbers at the lifting and supporting points

i ndi cated on the shop drawi ngs. Store precast nmenbers off the ground.
Separate stacked precast nenbers by battens across the full w dth of each
bearing point. Protect fromweather, nmarring, damage, and overl oad.

1.6 FACTORY | NSPECTI ON

At the option of the Contracting O ficer, precast units nmay be inspected by
the Contracting O ficer or/and precast units nay be inspected by the QC
Representative prior to being transported to the job site. The Contractor
shal |l give notice 14 days prior to the time the units will be available for
pl ant inspection. Neither the exercise nor waiver of inspection at the
plant will affect the Governnent's right to enforce contractual provisions
after units are transported or erected.
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1

1

1

7  QUALI TY ASSURANCE
7.1 Drawi ng I nformation
Subnmit drawi ngs indicating conplete infornmation for the fabrication,
handl i ng, and erection of the precast nmenber. Design calculations, as
requi red, and draw ngs of precast menbers (including connections) shall be
prepared and seal ed by a registered professional engineer, and submitted
for approval prior to fabrication. The drawings shall indicate, as a
m nimum the followi ng informtion:

a. Marking of nmenbers for erection

b. Connections for work of other trades

c. Location and size of openings
d. Headers for openings
e. Any joints
f. Reinforcing details
g. Material properties of steel and concrete used
h. Lifting and erection inserts
i. Dinmensions and surface finishes of each menber
j. FErection sequence and handling requirenents
k. Al loads used in design (such as handling and erection)
I . Bracing/shoring required
m Areas to receive toppings, topping thickness.
7.2 Desi gn Cal cul ati ons
Submit cal cul ations reflecting design conform ng to requirenents of
par agraph entitled "Precast Concrete Menmber Design." Design calculations
and drawi ngs of precast memnbers (including connections) shall be prepared

and seal ed by a registered professional engineer, and subnitted for
approval prior to fabrication.

. 7.3 Concrete M x Design

Thirty days mnimumprior to concrete placenent, submt a m x design for
each strength and type of concrete. Include a conplete Iist of materials
including type; brand; source and amobunt of cenent, pozzol an, and

adm xtures; and applicable reference specifications.

. 7.4 Certificates: Record Requirenent

ASTM C 94. Submit mandatory batch ticket information for each | oad of
ready- m xed concrete.
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PART 2 PRODUCTS
2.1 CONTRACTOR- FURNI SHED M X DESI GN

ACl 318/ 318M The mi ni mum conpressive strength of concrete at 28 days
shal |l be 35 MPa, unl ess otherw se indicated.

2.2 MATERI ALS
2.2.1 Cement
ASTM C 150, Type I, II, or Ill; or ASTM C 595M Type | P(MS) or | S(MS)
bl ended cenent, except as nodified herein. The bl ended cenent shall
consi st of a mixture of ASTM C 150 cenment and one of the follow ng
materials: ASTM C 618pozzolan or fly ash, or ASTM C 989 ground iron bl ast
furnace slag. The pozzolan/fly ash content shall not exceed 25 percent by
wei ght of the total cenmentitious material. For exposed concrete, use one
manuf acturer for each type of cenment, ground slag, fly ash, and pozzol an.
2.2.1.1 Fly Ash and Pozzol an

ASTM C 618, Type N, F, or C, except that the maxi mum al | owabl e | 0ss on
ignition shall be 6 percent for Type N and F.

2.2.1.2 Ground Iron Bl ast-Furnace Sl ag
ASTM C 989, Grade 100 or 120.

2.2.2 Wt er
Water shall be fresh, clean, and potable.

2.2.3 Aggr egat es

2.2.3.1 Aggregat es Sel ection
ASTM C 33, Size 57, except as nodified herein. Obtain aggregates for
exposed concrete surfaces from one source. Aggregates shall not contain any
subst ance which may be deleteriously reactive with the alkalies in the
cenent .

2.2.3.2 Aggregates for Lightweight Concrete
ASTM C 330.

2.2.4 Gout

2.2.4.1 Nonshri nk G out
ASTM C 1107.

2.2.4.2 Cenentitious G out
Shall be a mxture of portland cenent, sand, and water. Proportion one
part cenent to approximately 2.5 parts sand, with the anmount of water based
on placerment method. Provide air entrainment for grout exposed to the

weat her.

2.2.5 Adm xt ures
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2.2.5.1 Ai r- Ent rai ni ng
ASTM C 260.
2.2.5.2 Accel erating
ASTM C 494, Type C or E.
2.2.5.3 Wat er Reduci ng
ASTM C 494, Type A, E, or F.
2.2.6 Rei nf or cenment
2.2.6.1 Rei nforcing Bars

ASTM A 706/ A 706M Grade 400; ASTM A 615/ A 615M Grade 400; and ASTM A
615/ A 615M G ade 300 as indicated on the Contract Draw ngs.

2.2.6.2 Wl ded Wre Fabric
ASTM A 185 or ASTM A 497.
2.2.7 Metal Accessories
Provi de ASTM A 123/ A 123M or ASTM A 153/ A 153M gal vani zed.
2.2.7.1 I nserts
ASTM A 47M Grade 22010, or ASTM A 27/ A 27M G ade 415-205.
2.2.7.2 Structural Steel
ASTM A 36/ A 36M
2.2.7.3 Bolts
ASTM A 307; ASTM A 325M
2.2.7. 4 Nut s
ASTM A 563M
2.2.7.5 Washers

ASTM F 844 washers for ASTM A 307 bolts, and ASTM F 436M washers for ASTM A
325Mbol ts.

2.2.8 Beari ng Pads
2.2.8.1 El ast oreric

AASHTO HB- 16, for plain neoprene bearings.
2.2.8.2 Har dboard (I nterior Only)

ANSI A135.4, class as specified by the precast manufacturer.
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2.

3 FABRI CATI ON

PClI M\L-116 unl ess specified otherw se.

. 3.1 For ns

Brace forms to prevent deformation. Forns shall produce a snooth, dense
surface. Chanfer exposed edges of colums and beans 200 mm unl ess
otherw se indicated. Provide threaded or snap-off type formties.

.3.2 Rei nf or cenent Pl acenent

ACl 318/318M for placenent and splicing. Reinforcenment nmay be preassenbl ed
before placenent in fornms. Provide exposed connecting bars, or other
approved connection nethods, between precast and cast-in-place
construction. Renbve any excess nortar that adheres to the exposed
connecti ons.

.3.3 Concrete

.3.3.1 Concrete M xing

ASTM C 94. M xing operations shall produce batch-to-batch uniformty of
strength, consistency, and appearance.

.3.3.2 Concrete Pl acing

ACl 304R, ACI 305R for hot weather concreting, AClI 306. 1for cold weat her
concreting, and ACl 309R, unl ess otherw se specifi ed.

.3.3.3 Concrete Curing

Conmence curing imediately following the initial set and conpl etion of
surface finishing. Provide curing procedures to keep the tenperature of
the concrete between 10 and 90 degrees C. Wen accelerated curing i s used,
apply heat at controlled rate and uniformy along the casting beds. Monitor
tenmperatures at various points in a product line in different casts.

.3.4 Sur face Fini sh

Repairs located in a bearing area shall be approved by the Contracting
Oficer prior to repairs. Precast nenbers containing hairline cracks which
are visible and are less than 0.5 mmin width, nmay be accepted, except that
cracks larger than 0.1 mmin width for surfaces exposed to the weat her
shal |l be repaired. Precast menbers which contain cracks greater than 0.5 nm
in width shall be approved by the Contracting Oficer, prior to being
repaired. Any precast nenber that is structurally inpaired or contains
honeyconbed secti on deep enough to expose reinforcing shall be rejected.

.3.4.1 Unf ormed Sur f aces

Roughen top of joists.

.3.4.2 For med Surf aces

PCI M\L-116 (Appendix A - Commentary), Chapter 3, for grades of surface
finishes.

a. Unexposed Surfaces: Provide a standard grade surface finish
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b. Exposed Surfaces: Provide a standard grade surface finish. The
conbi ned area of acceptable defective areas shall not exceed 0.2
percent of the exposed to view surface area, and the patches shal
be indistinguishable fromthe surroundi ng surfaces when dry.

PART 3 EXECUTI ON
3.1 SURFACE REPAI R

Prior to erection, and again after installation, precast nenbers shall be
checked for danmage, such as cracking, spalling, and honeyconbing. As
directed by the Contracting Oficer, precast nenbers that do not neet the
surface finish requirenents specified in Part 2 in paragraph entitled
"Surface Finish" shall be repaired, or renoved and replaced with new
precast nenbers.

3.2 ERECTI ON

Precast nenbers shall be erected after the concrete has attained the
speci fied conpressive strength, unless otherw se approved by the precast
manuf acturer. Erect in accordance with the approved shop draw ngs. PCl
MNL- 116 and PCl M\L-120 (Chapter 8), for tolerances. Brace precast
nmenbers, unl ess design cal culations submtted with the shop draw ngs
indicate bracing is not required. Follow the manufacturer's
recommendat i ons for maxi mum construction | oads. Place precast menbers

| evel , plunb, square, and true within tol erances. Align nenber ends.

3.3 BEARI NG SURFACES

Shall be flat, free of irregularities, and properly sized. Size bearing
surfaces to provide for the indicated cl earances between the precast nenber
and adj acent precast menbers or adjoining field placed surfaces. Correct
bearing surface irregularities with nonshrink grout. Provide bearing pads
where indicated or required. Do not use hardboard bearing pads in exterior
| ocations. Place precast nenbers at right angles to the bearing surface,
unl ess indicated otherw se, and draw up tight wi thout forcing or
distortion, with sides plunb.

3.4  ANCHORAGE

Provi de anchorage for fastening work in place. Conceal fasteners where
practicable. WMke threaded connections up tight and nick threads to
prevent | oosening.

3.5 VEELDI NG

AWS D1.4 for welding connections and reinforcing splices. Protect the
concrete and other reinforcing fromheat during welding. WlId continuously
along the entire area of contact. Gind snmooth visible welds in the
finished installation. WIlding of epoxy-coated reinforcing is not allowed.

3.6  OPENI NGS
Hol es or cuts requiring reinforcing to be cut, which are not indicated on
the approved shop drawi ng, shall only be made with the approval of the

Contracting Oficer and the precast manufacturer. Drill holes |ess than300
mmin dianmeter with a dianond tipped core drill.
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3.

7 GALVANI ZI NG REPAI R

Repai r damage to gal vani zed coatings using ASTM A 780 zinc rich paint for
gal vani zed surfaces danaged by handling, transporting, cutting, welding,
bolting, or acid washing. Do not heat surfaces to which repair paint has
been appli ed.

. 8 GROUTI NG

Clean and fill keyways between precast nenbers, and other indicated areas,
solidly with nonshrink grout or cenentitious grout. Provide reinforcing
where indicated. Renove excess grout before hardening.

.9 SEALANTS

Provide as indicated and as specified in Section 07920N, "Joint Seal ants.™

-- End of Section --
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SECTI ON 04200

MASONRY
08/ 02

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
basi ¢ designation only.

ACl | NTERNATI ONAL (ACl)

ACl 530.1 (1999) Specifications for Masonry
Structures and Rel ated Commentari es

ACl SP-66 (1994) ACl Detailing Manual

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (2001) Steel Wre, Plain, for Concrete
Rei nf or cenment

ASTM A 153/ A 153M (2001a) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 615/ A 615M (2001b) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenment

ASTM C 90 (2002) Loadbearing Concrete Masonry Units

ASTM C 94/ C 94M (2000e2) Ready-M xed Concrete

ASTM C 144 (1999) Aggregate for Masonry Mortar

ASTM C 150 (2002) Portland Cenent

ASTM C 207 (1991; R 1997) Hydrated Lime for Masonry
Pur poses

ASTM C 270 (2001a) Mortar for Unit Masonry

ASTM C 476 (2001) Gout for Masonry

ASTM C 641 (1998e1) Staining Materials in Lightweight

Concrete Aggregates

ASTM C 780 (2000) Preconstruction and Construction
Eval uation of Mortars for Plain and
Rei nforced Unit Masonry

ASTM C 1019 (2000b) Sanpling and Testing G out

ASTM C 1142 (1995; R 2001) Extended Life Mortar for
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Unit Masonry

ASTM E 447 (1997) Conpressive Strength of Masonry
Prisns

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Masonry Work; G AE

Drawi ngs including plans, elevations, and details of wal
reinforcement; details of reinforcing bars at corners and wall
i ntersections; offsets; tops, bottoms, and ends of walls; lintels;
and wal | openings. Bar splice |locations shall be shown. |[If the
Contractor opts to furnish inch-pound CMJ products, draw ngs
showi ng el evation of walls exposed to view and indicating the
location of all cut CMJ products shall be submitted for approval
Bent bars shall be identified on a bending di agram and shall be
referenced and | ocated on the drawi ngs. Wall dinmensions, bar
cl earances, and wall openings greater than one nmasonry unit in
area shall be shown. Location of these additional openings shal
be clearly highlighted. The m ninumscale for wall elevations
shall be 1 to 50. Rei nf or cenent bendi ng details shall conformto
the requirenents of ACI SP-66

SD- 03 Product Data
I nsul ation; G AE.
Manuf acturer's descriptive data.
Col d Weather Installation; G AE
Col d weat her construction procedures.
SD- 05 Design Data

Pre-m xed Mdrtar; G AE.
Unit Strength Method; G AE

Pre-m xed nortar conposition. Calculations and certifications
of masonry unit and nortar strength.

SD- 08 Manufacturer's Instructions
Masonry Cement; G AE.
When masonry cenent is used, subnit the manufacturer's printed

instructions on proportions of water and aggregates and on m xi ng
to obtain the type of nortar required.
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1.3 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be delivered, handl ed, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contam nating naterial.

1.3.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement
weat her. Store Type Il, concrete masonry units at the site for a minimum
of 28 days for air cured units, 10 days for atnpbspheric steamor water
cured units, and 3 days for units cured with steamat a pressure of 800 to
1000 kPa and at a tenperature of 180 to 185 degrees C for at |least 5 hours.
Protect noisture controlled units (Type |I) fromrain and ground water.
Prefabricated lintels shall be nmarked on top sides to show either the
lintel schedul e nunber or the number and size of top and bottom bars.

1.3.2 Rei nf orcement, Anchors, and Ties
Steel reinforcing bars, coated anchors, ties, and joint reinforcenment shal

be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose mll scale and rust.

1.3.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and ot her packaged materials shall be delivered in unopened
containers, plainly marked and | abel ed with manufacturers' nanes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenent shall be handled in a manner
that will prevent the inclusion of foreign materials and danage by water or
danmpness. Sand and aggregates shall be stored in a manner to prevent
contami nation or segregation.

1.4 QUALITY ASSURANCE

1.4.1 Testing
Masonry strength shall be determ ned in accordance with ACI 530.1; submt
test reports on three prisns in accordance with ASTM E 447, Method B
nodi fied as specified in ACl 530.1. The cost of testing shall be paid by
the Contractor

1.4.2 Spare Vi brat or
Mai ntain at | east one spare vibrator on site at all tinmes.

1.4.3 Braci ng and Scaf fol di ng

Provi de bracing and scaffol di ng necessary for masonry work. Design bracing
to resist wind pressure as required by |ocal code.

PART 2 PRODUCTS

2.1  GENERAL REQUI REMENTS
The source of materials which will affect the appearance of the finished
wor k shall not be changed after the work has started except with

Contracting Officer's approval. The Contractor has the option to use
either hard nmetric or substitute inch-pound (soft-netric) CMJ products.
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2.

a. Mintain wall centerline locations to acconmobdate inch-pound
CWMUJ products.

b. Mortar joint widths shall be naintained as specified.

c. Rebars shall not be cut, bent or elinnated to fit into the
i nch-pound CWMUJ products nodul e.

d. Inch-pound CMJ products shall not be reduced in size by nore
than one-third (1/3) in height and one-half (1/2) in length. Cut
CMUJ products shall not be |located at ends of walls, corners, and
ot her openi ngs.

e. Cut, exposed products shall be held to a m ni rum and | ocat ed
where they woul d have the | east inpact on the architectura
aesthetic goals of the facility.

f. Coordinate size of openings for other building conponents,
built into the CMJ products, such as w ndow franes, door franes,
| ouvers, grilles.

g. Additional netric guidance shall conformto Section 01415
METRI C MEASUREMENTS

2 CONCRETE MASONRY UNI TS (CMJ)

Cenment shall have a |ow al kali content and be of one brand. Units shall be
of nodul ar di mensions and air, water, or steamcured. Exposed surfaces of
units shall be snmpoth and of uniformtexture.

a. Hollow Non-Load-Bearing Units: ASTMC 129, Type | or |I, nade
with lightweight normal weight aggregate. Load-bearing units may
be provided in |ieu of non-load-bearing units.

b. Solid Non-Load-Bearing Units: ASTM C 90, Type | or |1, nornal
wei ght units. Provide solid units as indicated.

2.1 Aggr egat es

Li ght wei ght aggregates and bl ends of |ightweight and heavi er aggregates in
proportions used in producing the units, shall conply with the follow ng
requi renents when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification.

. 2.2 Ki nds and Shapes

Units shall be nodular in size and shall include soaps, corner units,
closer, janmb, header, lintel, and bond beamunits and speci al shapes and
sizes to conplete the work as indicated. |In exposed interior masonry

surfaces, units having a bull nose shall be used for vertical externa
corners except at door, wi ndow, and | ouver janbs. Radius of the bullnose
shall be 25 mm Units used in exposed masonry surfaces in any one building
shall have a uniformfine to nediumtexture.

.3 PRECAST CONCRETE | TEM5

Spl ashbl ocks shall be factory-made units froma plant regularly engaged in
produci ng precast concrete units. Unless otherw se indicated, concrete
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shal |l be 20 MPa mi ni mum confornming to Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE using 13 mm (1/2 inch) to No. 4 nom nal -size coarse
aggregate, and m ni mum reinforcenment shall be the reinforcenent required
for handling of the units. Cearance of 20 mmshall be maintai ned between
rei nforcenent and faces of units. Unless precast-concrete itens have been
subj ected during nanufacture to saturated-steam pressure of at |east 827
kPa (120 psi) for at least 5 hours, the items, after casting, shall be

ei ther danp-cured for 24 hours or steamcured and shall then be aged under
cover for 28 days or longer. Exposed-to-view surfaces shall be free of
surface voids, spalls, cracks, and chi pped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and color. Unl ess ot herw se
specified, units shall have a snooth dense finish

2.3.1 Spl ash Bl ocks

Spl ash bl ocks shall be as detailed. Reinforcenent shall be the
manuf acturer's standard.

2.4 MASONRY MORTAR

Mortar Type S shall conformto the proportion specification of ASTM C 270
except Type S cenent-linme nortar proportions shall be 1 part cenent, 1/2
part line and 4-1/2 parts aggregate; Type N cenent-linme nortar proportions
shall be 1 part cenent, 1 part lime and 6 parts aggregate. Type S nortar
shal | be used for non-|oad-bearing, non-shear-wall interior masonry; and
Type S for remai ni ng masonry work; except where hi gher conpressive strength
is indicated on structural draw ngs. Wen masonry cement ASTM C 91 is used
the maximum air content shall be limted to 12 percent and performance
equal to cenent-linme nortar shall be verified. Verification of nasonry
cenment performance shall be based on ASTM C 780 and ASTM C 1072. Cenent
shall have a |l ow al kali content and be of one brand. Aggregates shall be
from one source.

2.4.1 Adm xtures for Masonry Nortar

Col d weat her, accelerting adm xtures are prohibited.
2.4.2 Col ored Mortar

Mortar color shall be natural gray.
2.4.3 Hydrated Linme and Alternates

Hydrated lime shall conformto ASTM C 207, Type S. Line alternates which
have a current ICBO |1CBO UBC, Evaluation Report number whose findi ngs
state it nay be used as an alternate to linme for Type M S, N, and O
nortars will be deenmed acceptabl e provided the user follows the

manuf acturer's proportions and m xing instructions as set forth in | CBO
report.

2.4.4 Cement
Portland cenment shall conformto ASTM C 150, Type I, IA IIl, IIA 1l or
I[11A.  Masonry cenent shall conformto ASTM C 91, Type N. Containers shal
bear conplete instructions for proportioning and nixing to obtain the
required types of nortar.

2.4.5 Pre-M xed Mort ar
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Pre-m xed nortar shall conformto ASTM C 1142, Type RN.
2.4.6 Sand and Water

Sand shall conformto ASTM C 144. \Water shall be clean, potable, and free
from substances which coul d adversely affect the nortar.

2.5 GROUT AND READY- M XED GROUT

Grout shall conformto ASTM C 476,. Cenent used in grout shall have a | ow
al kali content. G out slunp shall be between 200 and 250 mMm M ni rum
grout strength shall be 14 MPa in 28 days, as tested by ASTM C 1019. G out
shal | be used subject to the limtations of Table Ill. Proportions shall
not be changed and materials with different physical or chem cal
characteristics shall not be used in grout for the work unl ess additional
evidence is furnished that the grout neets the specified requirenents.
Ready- M xed grout shall conformto ASTM C 94/ C 94M

2.5.1 Adnmixtures for G out
Col d weat her, accel erating adm xtures are prohibited.
2.5.2 Gout Barriers

Grout barriers for vertical cores shall consist of fine nmesh wre,
fiberglass, or expanded netal.

2.6 ANCHCRS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated wi thout drips or crinps and shall be
zinc-coated in accordance with ASTM A 153/ A 153M Cdass B-2. Steel wre
used for anchors and ties shall be fabricated fromsteel wire conformng to
ASTM A 82. Anchors and ties shall be sized to provide a mninumof 16 nm
nortar cover fromeither face.

2.6.1 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during
the course of construction, shall be factory fabricated from9 gauge steel
wire or equivalent, and coated with a hot-dip galvanized finish. Not nore
than one wire shall cross the cell.

2.7 JOA NT REI NFORCEMENT

Joint reinforcement shall be factory fabricated fromsteel w re conformng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
rei nforcenment used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153/ A 153M Class B-2. Al wires shall be a m ninumof 9 gauge.
Rei nf orcenment shall be | adder type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a m nimum of 16 mm cover from
either face. The distance between crosswires shall not exceed 400 mm
Joint reinforcenment for straight runs shall be furnished in flat sections
not less than 3 mlong. Joint reinforcenment shall be provided with factory
fornmed corners and intersections.

2.8 REI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
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60 or ASTM A 616/ A 616M
PART 3 EXECUTI ON
3.1 PREPARATI ON

Prior to start of work, masonry inspector shall verify the applicable
conditions as set forth in ACl 530.1, inspection. The Contracting Oficer
will serve as inspector or will select a masonry inspector.

3.1.1 Hot Weat her Installation

The foll owi ng precautions shall be taken if masonry is erected when the
ambient air tenperature is nmore than 37 degrees C in the shade and the
relative humdity is |l ess than 50 percent or the anmbient air temperature
exceeds 32 degrees C and the wind velocity is nore than 13 kmh. Al
masonry materials shall be shaded fromdirect sunlight; nortar beds shal

be spread no nore than 1.2 m ahead of nmasonry; masonry units shall be set
within one minute of spreading nortar; and after erection, masonry shall be
protected fromdirect exposure to wind and sun for 48 hours.

3.1.2 Col d Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenmperature falls below 4 degrees C or tenperature of masonry units is
bel ow 4 degrees C, a witten statement of proposed cold weat her
construction procedures shall be submitted for approval. The follow ng
precautions shall be taken during all cold weat her erection.

3.1. 2.1 Prot ecti on

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deened frozen and damaged shal

be renmpved before continuing construction of those sections.

a. Air Tenmperature 4 to O degrees C. Sand or mixing water shall be
heated to produce nortar tenperatures between 4 and 49 degrees C

b. Air Tenperature O to minus 4 degrees C. Sand and m xi ng wat er
shal |l be heated to produce nortar tenperatures between 4 and 49
degrees C. Tenperature of nortar on boards shall be naintained
above freezing.

c. Air Temperature mnus 4 to mnus 7 degrees C. Sand and mi xi ng
wat er shall be heated to provide nortar tenperatures between 4 and
49 degrees C. Tenperature of nortar on boards shall be naintained
above freezing. Sources of heat shall be used on both sides of
wal | s under construction. Wndbreaks shall be enpl oyed when w nd
is in excess of 24 knihour

d. Air Tenperature nminus 7 degrees C and bel ow. Sand and m xi ng
wat er shall be heated to provide nortar tenperatures between 4 and
49 degrees C. Enclosure and auxiliary heat shall be provided to
mai ntain air tenperature above 0 degrees C. Tenperature of units
when | aid shall not be |less than mnus 7 degrees C

3.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On
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a. Mean daily air tenperature 4 to 0 degrees C. Masonry shall be
protected fromrain or snow for 24 hours by covering with
weat her -resi stive nenbrane.

b. Mean daily air tenperature 0 to mnus 4 degrees C. Masonry shal
be conpletely covered with weat her-resi stant nenbrane for 24 hours.

c. Mean Daily Air Tenperature minus 4 to mnus 7 degrees C. Masonry
shall be conpletely covered with insulating blankets or equally
protected for 24 hours.

d. Mean Daily Tenperature mnus 7 degrees C and Bel ow. Masonry
tenperature shall be maintained above 0 degrees C for 24 hours by
encl osure and suppl enentary heat, by electric heating bl ankets,
infrared heat |anps, or other approved nethods.

3.1.3 St ai ns

Pot ect exposed surfaces fromnortar and other stains. Wen nortar joints
are tool ed, renmove nortar from exposed surfaces with fiber brushes and
wooden paddl es. Protect base of walls from splash stains by covering

adj acent ground with sand, sawdust, or polyethyl ene.

3.1. 4 Loads

Do not apply uniformloads for at |east 12 hours or concentrated | oads for
at least 72 hours after masonry is constructed. Provide tenporary bracing
as required.

3.1.5 Sur f aces

Surfaces on which masonry is to be placed shall be cleaned of |aitance,
dust, dirt, oil, organic matter, or other foreign materials and shall be
slightly roughened to provide a surface texture with a depth of at least 3
nm  Sandbl asting shall be used, if necessary, to renove |aitance from
pores and to expose the aggregate.

3.2 LAYl NG MASONRY UNI TS

Coordi nate masonry work with the work of other trades to accommodate
built-in itens and to avoid cutting and patching. Msonry units shall be
laid in running bond pattern. Each unit shall be adjusted to its fina
position while nortar is still soft and plastic. Units that have been

di sturbed after the nortar has stiffened shall be renoved, cleaned, and
relaid with fresh nmortar. Air spaces, cavities, chases, expansion joints,
and spaces to be grouted shall be kept free fromnortar and other debris.
Units used in exposed nmasonry surfaces shall be selected fromthose having
the | east anpbunt of chi pped edges or other inperfections detracting from

t he appearance of the finished work. Vertical joints shall be kept plunb.
Units being laid and surfaces to receive units shall be free of water film
and frost. Solid units shall be laid in a nonfurrowed full bed of nortar.
Units shall be shoved into place so that the vertical joints are tight.
Vertical joints of concrete masonry units, except where indicated at
control, expansion, and isolation joints, shall be conpletely filled with
nortar. NMortar will be permitted to protrude up to 13 mminto the space or
cells to be grouted. Means shall be provided to prevent nortar from
dropping into the space bel ow.

3.2.1 Fornms and Shores
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Provi de bracing and scaffolding as required. Design bracing to resist w nd
pressure as required by |local codes. Forns and shores shall be
sufficiently rigid to prevent deflections which may result in cracking or
ot her damage to supported masonry and sufficiently tight to prevent |eakage
of nmortar and grout. Supporting fornms and shores shall not be renpbved in

| ess than 10 days.

3.2.2 Rei nf orced Concrete Masonry Units Walls

Where vertical reinforcenent occurs, fill cores solid with grout. Lay
units in such a manner as to preserve the unobstructed vertical continuity
of cores to be filled. Enbed the adjacent webs in nmortar to prevent

| eakage of grout. Renobve nortar fins protruding fromjoints before placing
grout. M ninmum cl ear dinensions of vertical cores shall be 50 by 75 nm
Position reinforcing accurately as indicated before placing grout. As
masonry work progresses, secure vertical reinforcing in place at vertica
intervals not to exceed 160 bar dianeters. Use puddling rod or vibrator to
consolidate the grout. M ninmum clear distance between masonry and vertica
rei nforcenent shall be not less than 12 mm Unl ess indicated or specified
otherwi se, formsplices by | apping bars not |ess than 40 bar di aneters and
wire tying themtogether

3.2.3 Concrete Masonry Units

Units shall be full bedded under both face shells. Head joints shall be
filled solidly with nortar for a distance in fromthe face of the unit not

| ess than the thickness of the face shell. Janb units shall be of the
shapes and sizes to conformwith wall units. Solid units may be
incorporated in the nmasonry work where necessary to fill out at corners,

and el sewhere as approved.
3.2.4 Tol er ances

Masonry shall be laid plumb, true to line, with courses level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
noted ot herwi se. Masonry shall be laid within the follow ng tol erances
(plus or mnus unless otherw se noted):

TABLE 11

TOLERANCES

Variation fromthe plunb in the lines
and surfaces of walls

In adj acent nmasonry units 3 mm
In 3 m 6 mMm
In 6 m 10 mm
In 12 mor nore 13 mm
Variations fromthe plunmb for external corners,

expansi on joints, and other conspicuous |ines

In 6 m 6 mMm
In 12 mor nore 13 mm
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TOLERANCES
Variations fromthe | evel for exposed lintels,
and ot her
conspi cuous |ines

In 6 m 6
In 12 mor nore 13

33

Variation fromlevel for bed joints and top
surfaces of bearing walls

In 3 m 6
In 12 mor nore 13

33

Variations fromhorizontal |ines

3.2.5 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to accommodate the
wor k of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units may be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the sane surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be made carefully so that wall

pl ates, cover plates or escutcheons required by the installation wll

compl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 300 mm wi de for pipes, ducts, cable trays, and other wall
penetrations, unless steel sleeves are used.

3.2.6 Joi nting

Joints shall be tooled when the nortar is thunbprint hard. Horizonta
joints shall be tooled |last. Joints shall be brushed to renove all | oose
and excess nortar. Mortar joints shall be finished as foll ows:

3.2.6.1 Fl ush Joints

Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be nmade by cutting
off the mortar flush with the face of the wall.

3.2.6.2 Tool ed Joints

Joints in exposed masonry surfaces shall be tooled slightly concave.

Joints shall be tooled with a jointer slightly larger than the joint width
so that conplete contact is nmade al ong the edges of the unit. Tooling
shal |l be perfornmed so that the nortar is conpressed and the joint surface
is sealed. Jointer of sufficient length shall be used to obtain a straight
and true nortar joint.

3.2.7 Joint Wdths
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Joint widths shall be as follows:
3.2.7.1 Concrete Masonry Units

Concrete masonry units shall have 10 mmjoints.
3.2.8 Enbedded Itens

Spaces around built-in items shall be filled with nortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the nasonry work
progresses. Anchors, ties and joint reinforcenent shall be fully enbedded
in the nortar.

3.2.9 Unfi ni shed Wor k

Unfi ni shed work shall be stepped back for joining with new work. Toot hing
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying
new wor K.

3.2.10 Masonry Wall Intersections

Each course shall be nasonry bonded at corners and el sewhere as shown.
Masonry wal Il s shall be anchored or tied together at corners and
intersections with bond beam rei nforcenent and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.2.11 Partitions

Partitions shall be continuous fromfloor to underside of floor or roof
deck where shown. Openings in firewalls around joists or other structura
nenbers shall be filled as indicated or approved. An isolation joint shal
be placed in the intersection between partitions and structural or exterior
wal | s as shown. Cells within vertical plane of ties shall be filled solid
with grout for full height of partition or solid masonry units may be used.
Interior partitions having masonry walls over 100 nmthick shall be tied
together with joint reinforcenent. Partitions containing joint
rei nforcenent shall be provided with prefabricated pieces at corners and
intersections or partitions.

3.3 MORTAR

Mortar shall be mixed in a mechanically operated nortar mixer for at |east
3 mnutes, but not nore than 5 mnutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately measured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient amount to provide a workabl e
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of |oss of water through evaporation
shal |l be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after m xing shall be discarded.

3.4 REI NFORCI NG STEEL

Rei nforcenent shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which nmight destroy or reduce its bond prior to
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pl acing grout. Bars wth kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless
otherw se indicated, vertical wall reinforcement shall extend to within 50
nm of tops of walls.

3.4.1 Posi tioni ng Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndi cated on the drawi ngs. A m nimum cl earance of 13 nm shall be

mai nt ai ned between the bars and masonry units. M ninum cl earance between
paral l el bars shall be one dianeter of the reinforcenment. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at internediate intervals of not nore than 192
diameters of the reinforcement. Ties shall be in contact with the vertica
rei nforcenent and shall not be placed in horizontal bed joints.

3.4.2 Splices

Bars shall be |apped a minimum of 48 di aneters of the reinforcenment.
Wl ded or mechani cal connections shall devel op at | east 125 percent of the
specified yield strength of the reinforcement.

3.5 JO NT REI NFORCEMENT | NSTALLATI ON

Joint reinforcenent shall be installed at 400 mm on center or as indicated.
Rei nf orcement shall be | apped not [ ess than 150 mm Prefabricated

sections shall be installed at corners and wall intersections. The

| ongitudinal wires of joint reinforcenment shall be placed to provide not

| ess than 16 mm cover to either face of the unit.

3.6 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Holl ow
masonry units in walls or partitions supporting plunbing, heating, or other
nechani cal fixtures, voids at door janmbs, and other indicated spaces shal
be filled solid with grout. Cells under lintel bearings on each side of
openi ngs shall be filled solid with grout for full height of openings.
Wal | s bel ow grade, lintels, and bond beanms shall be filled solid with
grout. Units other than open end units may require grouting each course to
preclude voids in the units. Gout not in place within 1-1/2 hours after
water is first added to the batch shall be discarded. Sufficient time shal
be all owed between grout |lifts to preclude displacenent or cracking of face
shells of masonry units. |If blowouts, flowouts, msalignment, or cracking
of face shells should occur during construction, the wall shall be torn
down and rebuilt.

3.6.1 Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not nore than 10 m apart, or as required,
tolimt the horizontal flow of grout for each pour.

3.6.2 Hori zontal Grout Barriers

Grout barriers shall be enbedded in nortar below cells of hollow units
receiving grout.

3.6.3 G out Hol es and C eanouts

3.6.3.1 Grout Hol es
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Openi ngs spaced not nore than 400 mm on centers shall be provided where
grouting of all hollow unit masonry is indicated. Openings shall not be

| ess than 100 mmin dianeter or 75 by 100 nmin horizontal dinensions.

Upon conpl etion of grouting operations, grouting holes shall be plugged and
finished to match surroundi ng surfaces.

3.6.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout holes shall be provided at the bottom of every pour in cores
containing vertical reinforcement when the height of the grout pour exceeds
1.5 m \Were all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to pernit
cleaning of all cells. deanout holes shall be provided at a maxi num
spaci ng of 800 mmwhere all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for nore than 4 hours. C eanouts shall not be less than 75 by 100 mm

openi ngs cut fromone face shell. Mnufacturer's standard cutout units may
be used at the Contractor's option. Ceanout holes shall not be closed
until masonry work, reinforcenment, and final cleaning of the grout spaces
have been comnpl eted and i nspected. For walls which will be exposed to

vi ew, cleanout holes shall be closed in an approved manner to nmatch
surroundi ng nasonry.

3.6.4 Grouti ng Equi pnent
3.6.4.1 G out Punps

Punpi ng t hrough al um numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contamination. Upon conmpletion of each day's punping,
waste materials and debris shall be removed fromthe equi pnent, and

di sposed of outside the masonry.

3.6.4.2 Vi brators

Internal vibrators shall maintain a speed of not |less than 5,000 inpul ses
per m nute when subrmerged in the grout. At |east one spare vibrator shal
be maintained at the site at all times. Vibrators shall be applied at
uniformy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be Iimted to tine necessary to
produce satisfactory consolidation wi thout causing segregation.

3.6.5 G out Pl acement

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in hollow unit nmasonry until nortar joints have set for
at least 24 hours. Gout shall be placed using a hand bucket, concrete
hopper, or grout punp to conpletely fill the grout spaces w thout
segregation of the aggregates. Vibrators shall not be inserted into | ower
pours that are in a sem -solidified state. The height of grout pours and
type of grout used shall be limted by the dinensions of grout spaces as
indicated in Table Ill. Lowlift grout nethods may be used on pours up to
and including 1.5 min height. Hgh-lift grout nethods shall be used on
pours exceeding 1.5 min height.

3.6.5.1 Low Li ft Met hod

Grout shall be placed at a rate that will not cause displacenment of the
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masonry due to hydrostatic pressure of the grout. Mortar protruding nore
than 13 mminto the grout space shall be renmpoved before begi nning the
grouting operation. Gout pours 300 mmor |ess in height shall be
consol i dated by mechanical vibration or by puddling. Gout pours over 300
nmin height shall be consolidated by nmechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and
settlenent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
tothe limtations of Table III.

3.6.5.2 Hgh-Lift Method

Mortar droppings shall be cleaned fromthe bottomof the grout space and
fromreinforcing steel. Mortar protruding nmore than 6 nminto the grout
space shall be renoved by dislodging the projections with a rod or stick as
the work progresses. Reinforcing, bolts, and enbedded connections shall be
rigidly held in position before grouting is started. CMJ units shall not
be pre-wetted. Gout, fromthe mxer to the point of deposit in the grout
space shall be placed as rapidly as practical by punping and pl acing

nmet hods which will prevent segregation of the mx and cause a m ni mum of
grout splatter on reinforcing and masonry surfaces not being i mredi ately
encased in the grout lift. The individual lifts of grout shall be limted
to 1.2 min height. The first lift of grout shall be placed to a uniform
hei ght within the pour section and vibrated thoroughly to fill all voids.
This first vibration shall follow inmediately behind the pouring of the
grout using an approved nechanical vibrator. After a waiting period
sufficient to pernmit the grout to becone plastic, but before it has taken
any set, the succeeding lift shall be poured and vibrated 300 to 450 nm
into the preceding lift. |If the placing of the succeeding |ift is going to
be del ayed beyond the period of workability of the preceding, each |ift
shal | be reconsolidated by reworking with a second vibrator as soon as the
grout has taken its settlenment shrinkage. The waiting, pouring, and
reconsol i dation steps shall be repeated until the top of the pour is
reached. The top lift shall be reconsolidated after the required waiting
period. The high-1ift grouting of any section of wall between vertica
grout barriers shall be conpleted to the top of a pour in one working day
unl ess a new series of cleanout holes is established and the resulting

hori zontal construction joint cleaned. H gh-lift grout shall be used
subject to the linmtations in Table I11.

TABLE 111
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS CGROUT SPACE DI MENSI ONS

M ni mum D mensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (mm (1,2)

G out Pour

Hei ght Grout Grouting Hol | ow uni t

(m (4) Type Procedure Masonry
0.3 Fi ne Low Lift 40 x 50
1.5 Fi ne Low Lift 50 x 75
2.4 Fi ne H gh Lift 50 x 75
3.6 Fi ne Hi gh Lift 65 x 75
7.3 Fi ne Hi gh Lift 75 x 75
0.3 Coar se Low Lift 40 x 75
1.5 Coar se Low Lift 65 x 75
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TABLE 111
POUR HEI GAT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

M ni rum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (mm (1,2)
G out Pour
Hei ght Gr out Grouting Hol | ow uni t
(m (4) Type Procedure Masonry
2.4 Coar se H gh Lift 75 x 75
3.6 Coar se Hi gh Lift 75 x 75
7.3 Coar se Hi gh Lift 75 x 100
Not es:

(1) The actual grout space or cell dinension nust be larger than the
sumof the following itemns:
a) The required mni nrum di mensions of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the dianeters of the horizontal
reinforcing bars within a cross section of the grout space or cell.

(2) The m ni num di rensions of the total clear areas shall be made up
of one or nore open areas, with at |east one area being 20 nm or
greater in wdth.

(3) Where only cells of hollow nasonry units containing reinforcenent
are grouted, the nmaxi mum hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

3.7 BOND BEAMS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. G out barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcement shall be continuous, including
around corners, except through control joints or expansion joints, unless
otherw se indicated on the drawings. Were splices are required for
continuity, reinforcenment shall be | apped 48 bar dianeters. A mninmm

cl earance of 13 nmm shall be nmaintained between reinforcement and interior
faces of units.

3.8 LI NTELS
3.8.1 Masonry Lintels

Masonry lintels shall be constructed with Iintel units filled solid with
grout in all courses and reinforced with a m ninmum of two No. 4 bars in the
bott om course unl ess otherw se indicated on the drawi ngs. Lintel

rei nforcenent shall extend beyond each side of nasonry opening 40 bar

di aneters or 600 nm whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be |located 13 nm above the
bottom inside surface of the lintel unit.

3.8.2 Steel Lintels

Steel lintels shall be as shown on the drawings. Lintels shall be set in a
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full bed of nortar with faces plunb and true. Steel lintels shall have a
m ni mum bearing | ength of 200 mm unl ess ot herwi se indi cated on the draw ngs.

3.9 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nmortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed or painted. Before

compl etion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. |Imediately after grout work is conpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. Masonry
surfaces shall not be cl eaned, other than renmpving excess surface nortar,
until nmortar in joints has hardened. Masonry surfaces shall be |left clean,
free of nortar daubs, dirt, stain, and discoloration, including scumfrom
cleaning operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

3.9.1 Concrete Masonry Surfaces

Exposed concrete masonry shall be dry-brushed at the end of each day's
work and after any required pointing, using stiff-fiber bristled brushes.

3.10 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal

be covered wi th nonstaining waterproof covering or nenbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a nini mum of 600 nm down on each side of the
wal | and shall be held securely in place. Before starting or resum ng, top
surface of masonry in place shall be cleaned of |oose nortar and foreign
mat eri al .

3.11  TEST REPORTS

3.11.1 Field Testing of Mortar
At | east three specinens of nortar shall be taken each day. A |ayer of
nortar 13 to 16 mmthick shall be spread on the nmasonry units and al |l owed
to stand for one mnute. The specinens shall then be prepared and tested
for conpressive strength in accordance with ASTM C 780.

3.11.2 Field Testing of G out
Field sanpling and testing of grout shall be in accordance with the
appl i cabl e provisions of ASTM C 1019. A mninum of three specinmens of
grout per day shall be sanpled and tested. Each specinen shall have a
m ni mum ul ti mate conpressive strength of 13.8 MPa at 28 days.

-- End of Section --
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SECTI ON 05090

VEELDI NG, STRUCTURAL
09/ 98

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC 335 (1989) Specification for Structural Stee
Bui I dings - Allowable Stress Design,
Pl asti c Design
AMERI CAN SCCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT RP SNT-TC- 1A (1996) Recommended Practice SNT-TC- 1A

AMERI CAN VELDI NG SCCI ETY ( AW5)

AW A2. 4 (1998) Standard Synbols for Wl ding,
Brazi ng and Nondestructive Exani nation

AVWS A3.0 (1994) Standard Wl ding Ternms and
Definitions

AWS D1.1/D1. 1M (1998) Structural Wl ding Code - Stee

AWS 749.1 (1999) Safety in Welding and Cutting and

Allied Processes

.2 DEFI NI TI ONS

Definitions of welding terns shall be in accordance with AWS A3. 0.

.3 GENERAL REQUI REMENTS

The design of wel ded connections shall conformto Al SC 335 unl ess ot herwi se
i ndi cated or specified. Mterial with welds will not be accepted unless
the welding is specified or indicated on the draw ngs or otherw se
approved. Wl ding shall be as specified in this section, except where
addi ti onal requirements are shown on the drawings or are specified in other
sections. Welding shall not be started until welding procedures,

i nspectors, nondestructive testing personnel, welders, welding operators,
and tackers have been qualified and the subnmittals furnished to by the
Contracting Officer. Qualification testing shall be perforned at or near
the work site. Each Contractor perform ng wel ding shall maintain records
of the test results obtained in welding procedure, welder, welding
operator, and tacker performance qualifications.
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1

3.1 Pre-erecti on Conference

A pre-erection conference shall be held, prior to the start of the field
welding, to bring all affected parties together and to gain a naturally

cl ear understandi ng of the project and the Wl ding Procedure Specifications
(WPS) (which the Contractor shall develop and subnit for all welding,

i ncl udi ng wel di ng done using prequalified procedures). Attendees shal
include all Contractor's wel ding production and inspection personnel and
appropriate Government personnel. Itens for discussion could include:
responsi bilities of various parties; welding procedures and processes to be
fol | owed; wel ding sequence (both within a joint and joint sequence wthin
the building); inspection requirenents and procedures, both visual and

ul trasoni c; welding schedul e; fabrication of nock-up nodel; and other itens
deenmed necessary by the attendees.

. 3.2 Mock-up Mode

The fiel d-wel ded connection designated as the nock-up nodel on the draw ngs
shall be the first connection nade. Al welders qualified and desi gnated
to performfield-wel ded groove joints shall be present during the wel ding
of the mock-up nmodel connections and each one shall performa part of the
wel ding. The nock-up test shall simulate the physical and environnenta
conditions that will be encountered during the welding of all groove

joints. Al inspection procedures required for groove welded joints,
including NDE tests, shall be perforned on the nock-up nodel. Al
Contractor inspection and testing personnel that will perform QC of groove

wel ded joints shall be present during the welding of the nock-up nodel and
each one shall performthe inspection procedures to be perforned on
production wel ding of these joints. This nock-up nodel connection shall be
the standard of performance, both for the wel ding and inspection procedures
used and the results to be achieved in the production welding for these
groove wel ded joints.

.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wl di ng Procedure Qualifications; G AO
Wl der, Welding Operator, and Tacker Qualification; G AQO
I nspector Qualification; G AO
Previous Qualifications; G AOQO
Prequalified Procedures; G AO
Copi es of the welding procedure specifications; the procedure
qualification test records; and the welder, welding operator, or
tacker qualification test records.
SD- 06 Test Reports
Quality Control; G AO

A qual ity assurance plan and records of tests and inspections.
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1.5 VEELDI NG PROCEDURE QUALI FI CATI ONS

Except for prequalified (per AW D1.1/D1L1M and previously qualified
procedures, each Contractor perform ng welding shall record in detail and
shall qualify the welding procedure specification for any wel ding procedure
followed in the fabrication of weldnments. Qualification of welding
procedures shall conformto AWS D1.1/D1. 1M and to the specifications in
this section. Copies of the welding procedure specification and the
results of the procedure qualification test for each type of welding which
requires procedure qualification shall be submtted. Approval of any
procedure, however, will not relieve the Contractor of the sole
responsibility for producing a finished structure neeting all the

requi rements of these specifications. This information shall be subnitted
on the forms in Appendix E of AWS D1.1/D1.1M Wl di ng procedure
specifications shall be individually identified and shall be referenced on
the detail drawi ngs and erection draw ngs, or shall be suitably keyed to
the contract drawings. In case of conflict between this specification and
AWS D1.1/D1.1M this specification governs.

1.5.1 Previ ous Qualifications

Wl di ng procedures previously qualified by test may be accepted for this
contract without requalification if the followi ng conditions are net:

a. Testing was performed by an approved testing | aboratory, technical
consultant, or the Contractor's approved quality control organization.

b. The qualified welding procedure conforns to the requirenents of
this specification and is applicable to welding conditions encountered
under this contract.

c. The welder, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditions encountered under this contract.

1.5.2 Prequal i fied Procedures

Wl di ng procedures which are considered prequalified as specified in AN
D1.1/D1. 1M wi || be accepted without further qualification. The Contractor
shall submit a listing or an annotated drawing to indicate the joints not
prequalified. Procedure qualification shall be required for these joints.

1.5.3 Ret est s

If welding procedure fails to meet the requirements of AWS D1.1/D1.1M the
procedure specification shall be revised and requalified, or at the
Contractor's option, welding procedure may be retested in accordance with
AWS D1.1/D1.1M |If the welding procedure is qualified through retesting,
all test results, including those of test welds that failed to neet the
requi renents, shall be submitted with the wel di ng procedure.

1.6 VELDER, WELDI NG OPERATOR, AND TACKER QUALI FI CATI ON

Each wel der, wel ding operator, and tacker assigned to work on this contract
shall be qualified in accordance with the applicable requirenments of AWS
D1.1/D1. 1M and as specified in this section. Wlders, welding operators,
and tackers who nmake acceptable procedure qualification test welds will be
considered qualified for the welding procedure used.
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1

6.1 Previ ous Personnel Qualifications

At the discretion of the Contracting O ficer, welders, welding operators,
and tackers qualified by test within the previous 6 nonths may be accepted
for this contract without requalification if all the followi ng conditions
are met:

a. Copies of the welding procedure specifications, the procedure
qualification test records, and the wel der, welding operator, and tacker
qualification test records are submtted in accordance with the specified
requirenents for detail draw ngs.

b. Testing was performed by an approved testing | aboratory, technical
consultant, or the Contractor's approved quality control organization.

c. The previously qualified welding procedure conforns to the
requirenments of this specification and is applicable to welding conditions
encountered under this contract.

d. The wel der, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditions encountered under this contract.

.6.2 Certificates

Bef ore assi gning any wel der, wel ding operator, or tacker to work under this
contract, the Contractor shall submit the names of the welders, welding
operators, and tackers to be enployed, and certification that each
individual is qualified as specified. The certification shall state the
type of welding and positions for which the wel der, welding operator, or
tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the name of the firm and person
certifying the qualification tests. The certification shall be kept on
file, and 3 copies shall be furnished. The certification shall be kept
current for the duration of the contract.

.6.3 Renewal of Qualification

Requal i fication of a welder or welding operator shall be required under any
of the follow ng conditions:

a. It has been nore than 6 nonths since the welder or welding
operator has used the specific welding process for which he is qualified.

b. There is specific reason to question the wel der or wel ding
operator's ability to nake welds that neet the requirenents of these
speci fications.

c. The welder or welding operator was qualified by an enpl oyer other
than those firnms performng work under this contract, and a qualification
test has not been taken within the past 12 months. Records show ng peri ods
of enpl oynent, nane of enployer where wel der, or welding operator, was | ast
enpl oyed, and the process for which qualified shall be submtted as
evi dence of confornmance.

d. A tacker who passes the qualification test shall be considered
eligible to performtack welding indefinitely in the positions and with the
processes for which he is qualified, unless there is sone specific reason
to question the tacker's ability. 1In such a case, the tacker shall be
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required to pass the prescribed tack wel ding test.
1.7 | NSPECTOR QUALI FI CATI ON

I nspector qualifications shall be in accordance with AWs D1.1/D1. 1M
Nondestructive testing personnel shall be qualified in accordance with the
requi rements of ASNT RP SNT-TC-1A for Levels | or Il in the applicable
nondestructive testing nethod. The inspector may be supported by assistant
wel di ng i nspectors who are not qualified to ASNT RP SNT-TC 1A, and

assi stant inspectors may perform specific inspection functions under the
supervision of the qualified inspector.

1.8 SYMBOLS

Synbol s shall be in accordance with AWS A2.4, unl ess otherw se indicated.
1.9 SAFETY

Saf ety precautions during welding shall conformto AWS Z49.1
PART 2 PRODUCTS
2.1 VIELDI NG EQUI PMENT AND MATERI ALS

Al'l wel di ng equi pnent, el ectrodes, welding wire, and fluxes shall be
capabl e of producing satisfactory wel ds when used by a qualified wel der or
wel di ng operator performng qualified welding procedures. Al welding
equi pnrent and materials shall conply with the applicable requirenents of
AWS D1.1/D1. 1M

PART 3 EXECUTI ON
3.1 VELDI NG OPERATI ONS
3.1.1 Requi renent s

Wor kmanshi p and techni ques for wel ded construction shall conformto the
requi renents of AWS D1.1/D1. 1M and Al SC 335. Wen AWS D1.1/D1. 1M and the
Al SC ASD 335 specification conflict, the requirements of AWS D1.1 shal
govern.

3.1.2 Identification
Wel ds shall be identified in one of the foll owi ng ways:

a. Witten records shall be submitted to indicate the |ocation of
wel ds nade by each wel der, wel ding operator, or tacker.

b. Each welder, welding operator, or tacker shall be assigned a
nunber, letter, or synbol to identify welds nade by that individual. The
Contracting Oficer may require wel ders, welding operators, and tackers to
apply their synbol next to the weld by neans of rubber stanp, felt-tipped
mar ker with waterproof ink, or other nmethods that do not cause an
indentation in the netal. For seamwelds, the identification nmark shall be
adjacent to the weld at 1 nmeter intervals. Ildentification with die stanps
or electric etchers shall not be all owed.

3.2 QUALI TY CONTRCL
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Testing shall be done by an approved inspection or testing |aboratory or
techni cal consultant. The Contractor shall performvisual and radiographic,
ul trasoni c, magnetic particle, or dye penetrant as required by the
Contracting O ficer inspection to determ ne conformance wi th paragraph
STANDARDS OF ACCEPTANCE. Procedures and techniques for inspection shall be
in accordance with applicable requirenments of AWS D1.1/D1.1M except that
i n radi ographic inspection only filmtypes designated as "fine grain," or
"extra fine," shall be enpl oyed.

3.3 STANDARDS OF ACCEPTANCE

Di mensi onal tol erances for wel ded construction, details of welds, and
quality of welds shall be in accordance with the applicable requirenments of
AWS D1.1/D1.1M and the contract drawi ngs. Nondestructive testing shall be
by visual inspection methods. The m ni mum extent of nondestructive testing
shal |l be random 10 percent of each type of welds or joints, as indicated
on the drawings. |If the failure rate exceeds 10 percent, then the
Contracting O ficer shall increase the rate of inspection accordingly.

3.3.1 Nondestructi ve Exan nati on

The wel di ng shall be subject to inspection and tests in the mll, shop, and
field. |Inspection and tests in the mll or shop will not relieve the
Contractor of the responsibility to furnish weldnments of satisfactory
quality. Wen materials or worknmanship do not conformto the specification
requi renents, the Government reserves the right to reject material or

wor kmanshi p or both at any tine before final acceptance of the structure
contai ning the wel dnent.

3.3.2 Destructive Tests

When net al | ographi c speci mens are renoved fromany part of a structure, the
Contractor shall nmake repairs. The Contractor shall enploy qualified

wel ders or wel ding operators, and shall use the proper joints and wel di ng
procedures, including peening or heat treatnent if required, to devel op the
full strength of the nenbers and joints cut and to relieve residual stress.

3.4 GOVERNMENT | NSPECTI ON AND TESTI NG

In addition to the inspection and tests perfornmed by the Contractor for
quality control, the Governnent will performinspection and testing for
acceptance to the extent deternined by the Contracting Officer. The costs
of such inspection and testing will be borne by the Contractor if

unsati sfactory welds are di scovered, or by the Government if the welds are
satisfactory. The work may be performed by the Governnment's own forces or
under a separate contract for inspection and testing. The Governnent
reserves the right to perform suppl enental nondestructive and destructive
tests to determ ne conpliance with paragraph STANDARDS OF ACCEPTANCE

3.5 CORRECTI ONS AND REPAI RS

When inspection or testing indicates defects in the weld joints, the welds
shal |l be repaired using a qualified welder or welding operator as
applicable. Corrections shall be in accordance with the requirenents of
AWS D1.1/D1. 1M and the specifications. Defects shall be repaired in
accordance with the approved procedures. Defects discovered between passes
shal |l be repaired before additional weld material is deposited. Werever a
defect is renobved and repair by welding is not required, the affected area
shal | be bl ended into the surrounding surface to elininate sharp notches,
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crevices, or corners. After a defect is thought to have been renpved, and
before rewel ding, the area shall be exam ned by suitable nmethods to ensure
that the defect has been elimnated. Repair welds shall neet the
inspection requirements for the original welds. Any indication of a defect
shal | be regarded as a defect, unless reeval uation by nondestructive

net hods or by surface conditioning shows that no unacceptable defect is
present.

3.6  SPECI AL REQUI REMENTS
G rder to colum connections indicating the use of a conplete penetration
wel d require renmoval of all backing bars. Backing bars in these |ocations
shal |l be renoved by flame cutting followed by grinding of the exposed area.

-- End of Section --
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SECTI ON 05091

ULTRASONI C | NSPECTI ON COF WELDMENTS
09/ 98

PART 1 GENERAL

1.

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SCCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT RP SNT-TC- 1A (1996) Recommended Practice SNT-TC- 1A
ASNT QA Bk C (1994) Question and Answer Book C
U trasonic Testing Method; Levels I, II,
I1l (Supplenent to RP SNT-TC 1A)
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 165 (1995) Liquid Penetrant Exam nation
ASTM E 709 (1995) Magnetic Particle Exam nation
AMERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M (1998) Structural Welding Code - Stee

.2 DEFI NI TI ONS

2.1 A Scan

Met hod of data presentation on a cathode ray tube using rectangul ar
coordinates in which a horizontal base line indicates el apsed tine when
reading fromleft to right. A vertical deflection in the base |line

i ndi cates refl ect signal anplitude.

. 2.2 Acoustically Simlar Material

Material the sane as that to be inspected; or another material proven to
have acoustical velocity within plus or mnus 3 percent and an attenuation
within plus or mnus 0.009843 dB/ mm (0.25 dB/inch) of the inspected
material for the inspection frequency and wave node, using the sane node as
that to be used for inspection.

. 2.3 Ampl i tude

When referring to an indication in A scan presentation, anplitude is the
vertical height of the indication neasured from peak-to-peak for radio
frequency indications and trace-to-peak for video indications.

2.4 Attenuati on
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Di ssipation or loss of energy as ultrasonic vibrations travel through the
material. Attenuation is caused alnost entirely by scattering of the
ultrasonic vibrations generated by the search unit.
1.2.5 Attenuation-Correction Controls
Circuitry to provide a continuous increase in anmplification with respect to
time. This circuitry conpensates for the reduction in sensitivity with
depth as a result of sound beam di vergence and its attenuation in naterial.
1.2.6 Back Reflection or End Reflection

Refl ection fromthe opposite side, end, or boundary of the material into
whi ch the ultrasonic energy was introduced.

1.2.7 Calibrated Gain Control (Attenuator)

Circuitry with which gain can be reduced finite anmounts by swi tching
electrical signal attenuation into the circuit.

1.2.8 Cal i bration

Process of conparing an instrument or device with a standard to determ ne
accuracy or produce a scale.

1.2.9 Cat hode Ray Tube (CRT)

An el ectron tube in which a controll ed beam of el ectrons fromthe cathode
is used to produce an inmage on a fluorescent screen at the end of the tube.

1.2.10 Coupl ant
Any material, usually a liquid or semliquid, used between the search unit
and the inspection surface to exclude air and to convey the ultrasonic
vi brations between the search unit and the material being inspected.
1.2.11 Danpi ng Contr ol
Control that varies the duration of transducer ringing.
1.2.12 Deci bel (dB)
Units for the logarithm c expression of the ratio of power |levels. Power
| evel s can be functions of voltage, current, or inpedance, for exanple.
Deci bel units having no values of their own are only significant when a
reference is stated, as 10 dB above one reference |level or 6 dB bel ow
anot her reference |evel.
1.2.13 Del ay Control
Means of del aying the pattern obtained on the CRT.
1.2.14 Di scontinuity

Anything within a material that will cause a detectable interruption in an
ul trasoni ¢ beam

1.2.15 Di stance- Anplitude Correction Curve
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Curve showi ng the rel ati onship between signal anplitude and equal -sized
reflecting surfaces at various distances fromthe transducer. Reference
standards are used to obtain such curves.

1.2.16 Dynam ¢ Range

Rati o of maximumto m ni mum size of reflective areas that can be adequately
di stinguished on the CRT at a constant gain setting.

1.2.17 Ef fective Depth of Penetration

Maxi mum depth at which the sensitivity is satisfactory for the quality of
test desired.

1.2.18 Exam nati on

Wthin the context of this specification, exanination is equivalent to the
word "inspection."

1.2.19 Gain Contro

Circuitry designed into the ultrasonic systemto vary reflection anplitude.
This control is usually calibrated in decibels. It is also called the
sensitivity control.

1.2.20 G oss

Background di spl acenent of the trace on the CRT fromthe established
baseline due to the gain setting, the characteristics of the test
equi prrent, or the material under exam nation.

1.2.21 Hertz

One conpl ete set of recurrent values of a periodic quantity conprises a
cycle. |In other words, any one set of periodic variations starting at one
condition and returning once to the same condition is a cycle.

1.2.22 | mrer si on Techni ques

Test nmethods in which the part to be tested and the search units are
imersed in water or other suitable liquid couplant. A nmechanical device
is used to firmy hold and direct the wave angle of the search unit. The
search unit does not contact the item being inspected.

1.2.23 I ndi cation

Vi sual presentation on the cathode ray screen resulting froma sound beam
reflection froma boundary surface or discontinuity.

1.2.24 Initial Pulse Indication

Usually called the "initial pulse". A signal on the CRT screen marking the
instant at which a voltage inpulse is applied to the transmitting crystal.
Its rising edge is frequently invisible due to the tine lag in the probe
shoe and t he consequent necessity to ensure coinci dence between the tinme
base zero and the instant at which the transmtter pulse actually enters
the material under test.
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1.2.25 Li nearity

Property of an instrunent revealed by a |linear change in reflected signa

or displacenent. The vertical linearity is determned by plotting the
change in ratios of signal anplitude fromtwo adjacent reflections froman
area of known size. The horizontal linearity is deternmned by plotting the

di stance the signal is displaced along the sweep against the change in
mat eri al thickness or by noting the spacing of nultiple back reflections.

1.2.26 Longi t udi nal or Conpressional Waves
Si npl e conpression-rare-fraction waves in which particle nmtion within a
material is linear and in the direction of wave propagation. Al so called
strai ght beanms, or conpressional or normal waves.

1.2.27 Longi t udi nal Wave | nspection

U trasonic technique, normally using strai ght beam nethods, in which
| ongi tudi nal waves are the dom nant form

1.2.28 M d- Screen Refl ection

Ref |l ecti on whose anplitude is equal to one-half the useabl e screen hei ght
on the CRT.

1.2.29 Megahertz (MHz)
One mllion hertz per second frequency.

1.2.30 NDT Level
An NDT Level | individual should be qualified to properly perform specific
calibrations, specific NDT, and specific evaluations for acceptance or
rejection determnations according to witten instructions, and to record
results.

1.2.31 NDT Level 11
An NDT Level Il individual should be qualified to set up and calibrate
equi pnent and to interpret and evaluate results with respect to applicable
codes, standards, and specifications.

1.2.32 NDT Level 111
An NDT Level I11 individual should be capabl e of establishing techniques
and procedures; interpreting codes, standards, specifications, and
procedures; and designating the particular NDT nethods, techniques, and
procedures to be used.

1.2.33 Node

Di stance a shear wave travels in a straight line fromthe inspection
surface before being reflected by the opposite surface.

1.2.34 Pul se Repetition Rate

Nunber of spaced pul ses of sound per second sent into the material being
i nspect ed.
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1.2.35 Range Contro

Means of expanding the pattern obtained on the CRT so that any portion of
the total distance being tested can be presented.

1.2.36 Ref erence Refl ector

Standard reflector 1.52 mm (0.06 inch) diameter reference hole in the I1W
reference bl ock. Oher approved bl ocks may have a different dianeter
reflector.

1.2.37 Ref | ect or

Boundary, consisting of an opposite side, crack, or separation, or a
distinct change in material such as slag or porosity that reflects the
ultrasonic energy the same as a mrror reflects light.

1.2.38 Refract ed Waves

Waves t hat have undergone change of velocity and direction by passing from
one material to another material with different acoustical properties.
Refraction will occur wherever the angle of the incident wave to the
interface is other than perpendicul ar.

1.2.39 Rej ectabl e Di scontinuity (Defect)

Refl ector | arge enough to produce a signal (decibel rating) that exceeds
the reject/repair line.

1.2.40 Resol uti on

Ability to clearly distinguish signals obtained fromtwo reflective
surfaces with a mni mum separation di stance. Near-surface resolution is
the ability to clearly distinguish a signal froma reflector at a m ni mum
di stance under the contact or near surface without interference fromthe
initial pulse signal. Far-surface resolutionis the ability to clearly

di stinguish signals fromreflectors displaced at m ni num di stances fromthe
far or back surface when the sound beamis normal to that back surface.

1.2.41 Ri ngi ng

Excitation in a transducer due to the application of a short pulse of high
vol t age.

1.2.42 Scanni ng

Procedure of noving the search unit or units along a test surface to obtain
conpl ete inspection of the entire volune of a material being inspected.
Prelim nary scanning refers to a somewhat common practice of rapidly
traversing a weld ultrasonically with a higher instrument gain or
sensitivity level than will be used for the evaluation. It gives the
operator an estimate of the welding quality and al so nakes all defects nore
prominent and less likely to be missed.

1.2.43 Search Unit
Devi ce containing a piezoelectric material used for introducing vibrations

into a miterial to be inspected or for receiving the vibrations reflected
fromthe material. The active elenent of the search unit is defined as the
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effective transmitting area. Search units are also called transducers or
probes. They may be single or dual and contain one or two piezoelectric

el ements, respectively, for transm ssion and reception. The single search
unit is sometines enclosed in a transducer wheel or search unit wheel. The
search unit may be nmanual |y handl ed and placed in direct contact with the
material to be inspected or may be held in a fixture for inmersion

t echni ques.

1.2.44 Sensitivity

Measure of the ultrasonic equipnent's ability to detect discontinuities.
Quantitatively, it is the level of anplification of the receiver circuit in
the ultrasonic instrunent necessary to produce the required indication on
the scope fromthe reference hole in the reference block. Al so see
"Standard Reference Level ."

1.2.45 Shear Waves

Waves in which the particles within the material vibrate perpendicularly to
the direction in which the wave travel s or propagates. Also called
transverse waves.

1.2.46 Shear Wave | nspection

| nspection technique using shear waves in a material. The search unit is
pl aced at an angle to the contact surface of the material so the resultant
refracted sound is a shear wave at an angle to the nornal.

1.2.47 St andard Ref erence Leve

M d-screen height reflection when beanming at the 1.52 mm (0.06 inch) hole
in the primary reference bl ock or the reference hole in the secondary
st andar d.

1.2.48 Surface Waves

Waves that propagate along the surface of the material and penetrate it to
only about 1/2-wavel ength. Al so known as Rayl ei gh waves.

1.2.49 Test Frequency

Qperating frequency in hertz per second of the search unit during period of
activation. Frequency is usually expressed in nmegacycles per second or
nmegahertz. The latter term has been adopted for international use and is
preferred.

1.2.50 Vi deo Form

Type of signal presentation on a CRT in which only the upper half of the
si gnal appears.

1.3 GENERAL REQUI REMENTS

A mnimum of 15 percent of the full penetration welds shown on the Draw ng
shall be inspected. |If the failure rate exceeds 15 percent, then the
contracting officer shall increase the rate of inspection accordingly. The
procedures, nethods, standards, and description of equipnment specified
herein shall be used for inspection of weldnents. U trasonic inspections
shal |l be nade to detect the foll owi ng defects:
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a. Cracks or crack-like faults.
b. Root defects, including |ack of penetration and fusion
c. Lack of fusion between passes on the sidewall
d. Porosity or inclusions and excessive undercutting.
4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
U trasonic I nspection; G AE

Procedures and Methods. The pul se echo contact nethod with an A
scan presentation shall be used for the ultrasonic inspection of
wel ded joints, except that imersion techniques may be used for
sonme applications when approved by the Contracting O ficer. The
Contractor shall provide a standard reference bl ock and worki ng
standards as described in paragraph REFERENCE STANDARDS FOR
EQUI PVMENT, QUALI FI CATI ONS, AND CALI BRATION. The procedures to be
used for personnel and equi pnent qualification, equipnent
calibration, and inspection, shall be subnitted to the Contracting
Oficer at least 30 days prior to their intended use. Approval by
the Governnment will in no way affect the obligation of the
Contractor to enploy qualified personnel, equipnent, and
procedures, and to performthe inspection as specified. The
procedure description shall include the follow ng:

a. Coupl ant.

b. Search unit characteristics including angle, size, shape,
nom nal frequency, type designation

c. Method and type of wave.

d. Equi pnent and accessories includi ng manufacturer, node
nunber, date of manufacture, |ast date of calibration, and the
manuf acturer's el ectrical, physical, and perfornance
speci fications.

e. Decibel (dB) conpensation systemfor distance-anplitude
correction.

Reports containing the followi ng information
a. ldentification and Location of Inspected Item Nane and
pl ace of the inspected item the person performng the inspection
and the date of inspection.
b. Detail of Inspections: Details of nethods, types of
waves used, search units, frequencies, inspection equipnent
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identification, and calibration data with enough information to
permt duplication of the inspection at a |later date.

c. Response in Calibration: The response fromthe DSC or SC
bl ock used in calibration and for acceptance/rejection in ternms of
the response fromthe 1.524 mm (0.06 inch) reference hole in the
standard | I Wbl ock (primary standard).

d. Identification of Unacceptable Areas: Locations,
di mensi ons, types, and area of unacceptabl e defects and
di scontinuities giving reflections over 50 percent of the
reject/repair line. These nmay be noted on a sketch or marked-up
dr awi ng.

e. Record of Repair Areas: A record of repaired areas shal
be furnished as well as test results for the repaired areas.

5 WAVE TYPES

The types of waves and the conditions under which they shall be used are
speci fied bel ow

.5.1 Shear Waves

Unl ess conditions prohibit, shear waves shall be used. A |ongitudinal wave
procedure may be used instead, if approved by the Contracting Oficer.
Refract ed waves between 40 degrees and 70 degrees shall be used except
where different angles are indicated in approved procedures, such as for
materials less than 13 mmthick, for materials with sound velocities
greater than in steel, when the weldnents are not readily accessible, or
when exi sting backing rings or backing strips are not renoved. For

i nspection of weldnments containing backing rings or backing strips, the
instrument shall be adjusted and the refracted angles shall be selected in
a way to separate the weldnment and the backing ring reflections. The
search unit angle and the resulting shear wave angle in the material to be
i nspected shall be established by the Contractor for each application and
this information shall be included in the procedure subnmtted for approval.

.5.2 Longi t udi nal \Waves

When conditions prohibit the use of shear waves, |ongitudi nal waves may be
used. The procedure shall be specially devel oped to suit the application
and shall have the prior approval of the Contracting O ficer.

.6 CHANGES | N PROCEDURE

Shoul d application of an approved procedure not provide for good resol ution
or adequate ultrasonic penetration in the itenms to be inspected (see

par agr aph EQUI PMENT QUALI FI CATI ON REQUI REMENTS), changes in procedure or
equi prent such as frequency, pulse repetition rate, angle of search unit,
coupl ant, or oscilloscope shall be nade by the Contractor. Adequacy of the
new procedure shall be denpnstrated to the Contracting Oficer. The
CGovernment reserves the right to require a change in test equi pnent during
these tests if any of the followi ng test systemcharacteristics fall bel ow
the levels listed in paragraph EQU PMENT QUALI FI CATI ON REQUI REMENTS:
sensitivity, anplitude and distance linearity, signal-to-noise ratio, entry
and back surface resolution and penetration.

7 ULTRASONI C EQUI PVENT

SECTI ON 05091 Page 11



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

The ul trasoni c equi prent shall conformto the requirenents listed in AWNS
D1. 1/ D1. 1M Section | nspection, subsection U trasonic Equi pnent, with the
fol |l owi ng excepti ons:

a. The ultrasonic test instrunents shall be able to generate,
receive, and to present pulses in the frequency range from1l to 10
nmegahertz (Miz).

b. The horizontal linearity of the ultrasonic instrunment shall be
neasured in accordance with paragraph EQUI PMENT QUALI FI CATI ON REQUI REMENTS.

c. In addition to the resolution test specified in AW5 D1.1/D1. 1M
subsection U trasoni c Equi pnent, both near- and far-surface resolution
tests shall be conducted in accordance with the tests specified for these
characteristics in the paragraph EQU PVMENT QUALI FI CATI ON REQUI REMENTS.

1.8 PERSONNEL QUALI FI CATI ON AND REQUI REMENTS
1.8.1 Per sonnel Qualification

The three levels of responsibility associated with ultrasonic inspection
are defined in ASNT RP SNT-TC-1A. For qualification to performultrasonic
i nspection, personnel shall be certified under ASNT RP SNT- TC- 1A and ASNT
QA Bk Cwithin a period of 1 year before the date of contract. O her
qualification or certification may be accepted at the Contracting Oficer's
di scretion. Personnel with only an operator or inspector trainee
certification will not be considered qualified to pass judgenent on the
acceptability of inspected itens, but may work under the direct supervision
of a qualified ultrasonic inspector. Qualified ultrasonic inspectors shal
be able to judge the acceptability of the itemin accordance with paragraph
ACCEPTANCE/ REJECTION LIM TS

1.8.2 Exami nati ons

If the Contracting Oficer doubts an individual's ability as an operator,

i nspector, or supervisor, the individual shall be recertified in accordance
with ASNT RP SNT-TC-1A. At the option of the Government, the Contracting
Oficer may participate in admnistering the exam nation and in eval uating
the results.

1.9 REFERENCE STANDARDS FOR EQUI PMENT, QUALI FI CATI ONS, AND CALI BRATI ON

Ref erence standards shall be used to calibrate the inspection equipnent,
test its operating condition, and record the sensitivity or response of the
equi pnent during the inspection in accordance w th paragraph EQU PVENT
QUALI FI CATI ON REQUI REMENTS. The standards shall conprise a standard

ref erence bl ock and reference speci nens as noted bel ow.

1.9.1 St andard Ref erence Bl ock

The standard reference block or primary standard shall be provided by the
Contractor and shall consist of the Il Wblock in AWs D1.1/D1. 1M Section
| nspection, subsection Reference Standards. The standard reference bl ock
al so shall be used in any reinspection on the sane basis as the origina

i nspection, even though the reinspection is to be perforned by other
ultrasonic instrunments and accessories.

1.9.2 Wor ki ng St andar ds

SECTI ON 05091 Page 12



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

The Contractor may use ot her recogni zed worki ng standards detailed with the
[ 1Wblock in AWS D1.1/D1. 1M such as the Sensitivity Calibration (SC) block.
However, such bl ocks shall be referenced to the I1Wblock as noted in

par agraph SENSI TI VI TY CALI BRATI ON OF LONG TUDI NAL AND ANGLE WAVE SYSTEMS
Details of their use shall be included in the procedure description
submitted to the Contracting Officer. These blocks are the secondary
standards. They shall be of acoustically simlar material to the welds to
be inspected. The secondary standards shall be suited for the applicable
tests specified in paragraph EQU PVMENT QUALI FI CATI ON REQUI REMENTS and shal
be used as follows, except where the IIWhblock is specifically required:

a. To assure adequate penetration of the base naterial
b. To provide a secondary field standard.

c. To calibrate the equi pnent and establish the standard
reference | evel

1.9.3 Resol uti on Test Bl ock

The Contractor shall furnish a resolution test block in accordance with the
details shown in AWS D1.1/D1. 1M Secti on I nspection, subsection U trasonic
Equi prent .

1.10 EQUI PMENT QUALI FI CATI ON REQUI REMENTS

The ultrasonic instrument and accessories shall be evaluated on their
arrival at the jobsite, immediately prior to the start of inspection. They
shal | be evaluated using the Contractor's furnished primary standard and
shal | neet or exceed the requirements listed in paragraphs bel ow

Equi prent that does not neet these requirenents shall not be used in the

i nspecti on.

1.10.1 Requal i fi cati ons

The equi pnment shall be requalified after normal use at intervals not to
exceed 40 hours, except as noted. The equiprment al so shall be requalified
i medi ately after maintenance or repair or when the Contracting O ficer
considers its operation questionable.

1.10.2 Longi t udi nal Wave System
1.10.2.1 Vertical Anplitude Linearity

Two adj acent reflections of different anplitudes obtained through the

thi ckness of the primary or secondary standard shall vary in the sane
proportion as the anplitude of the first reflection is increased in
discrete 2-dB increnents between 20 percent and 80 percent to full screen
hei ght. For each gain setting, the anplitude of each reflection shall vary
by the sane factor, within plus or mnus 5 percent. Requalification is
required nonthly or as otherw se stated.

1.10.2.2 Hori zontal Linearity
The first three multiple reflections obtained through the thickness of the
primary or secondary standard shall be equally spaced, within plus or ninus

5 percent, when spread over 90 percent of the sweep |ength.
Requalification is required nonthly or as otherw se stated.
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1.10.2.3 Near - Sur f ace Resol ution

Excessive ringing that appears on the CRT to the right of the sound entry
poi nt shall not exceed a 13 nm (1/2 inch) equivalent distance in steel with
the search unit placed on the 100 nm (4 inch) edge of the I1W(prinary)
bl ock and positioned for nmaxi mum anplitude reflection fromthe 1.524 nm
(0.06 inch) reference hole of the primary standard. The reference
reflector shall be set to md-screen and the gain shall be increased 20 dB.
The reference hole located at least 13 mm (1/2 inch) from one edge of the
AW DSC or SC secondary standard shall be used simlarly. Acceptability
will be on the sanme basis as in the primry standard.

1.10.2.4 Far - Sur f ace Resol uti on

This property of the equiprment shall be verified by the nethod detailed in
AWS D1.1/D1.1M Section |Inspection, subsection Calibration of the
Utrasonic Unit with the IIWor O her Approved Calibration Blocks. In
addition, the trailing edge of the third reflection shall return to the
sweep line and be clearly discernible.

1.10.3 Angl e Wve System
1.10.3.1 Vertical (Anplitude) Linearity

Two adj acent multiple reflections fromthe 1.524 mm (0.06 inch) reference
hole in the primary standard shall vary in the sane proportion as the
anplitude of the first reflection in discrete 2-dB increnents between 20
percent and 80 percent of full screen height. For each gain setting, the
anpl i tude of each adjacent reflection shall vary within plus or nminus 5
percent. For testing with the AWs SC or AWS DSC secondary standard, the
same criteria shall apply. For the SC block, the transducer shall be

pl aced on the |ongitudinal surface contiguous with the sound entry point
i nes, whereas the 100 mm (4 inch) |ongitudinal surface of the DSC bl ock
shal | be used for the sane purpose. Requalification is required nonthly,
or as otherw se stated.

1.10.3.2 Hori zontal Linearity (Angle Wave}

The first three multiple echoes, obtained fromthe 1.524 mm (0. 06 inch)
reference hole of the primary standard or fromthe reference hole in a
secondary standard with the transducer positioned at a mninumof 25 nm (1
i nch) sound path distance, shall be equally spaced plus or mnus 5 percent
when spread over 90 percent of the sweep length. The gain shall be
adjusted to give a md-screen height first reflection. Requalification is
required nonthly or as otherw se stated.

1.10.3.3 Near - Sur f ace Resol ution (Angl e Wave)
The search unit shall be positioned for nmaxi mum anplitude using the primary
or secondary standard as in the horizontal linearity test. The gain shal
be adjusted to give a md-screen height first reflection and then shall be
increased 20 dB. Excessive ringing that appears on the CRT to the right of
the sound entry point shall not exceed 13 nm (1/2 inch) equival ent distance
in steel.

1.10.3.4 Far - Surface Resol ution (Angle Wave)

The equi pnent shall delineate the three resolution holes in the resol ution
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bl ock appropriate for the angle of the transducer to be used in the
i nspecti on.

1.10.3.5 Si gnal -t o- Noi se Ratio

Wth the search unit located as in the horizontal linearity test, the gain
shall be set to obtain an 80 percent full screen height first reflection.
The reference reflection-to-noise-anplitude ratio shall not be |less than 10
to 1.

1.10.3.6 Exit Poi nt

The search unit shall be placed on the graduated scale on the 300 nm (12
inch) edge of the primary standard and the ultrasound shall be beaned
toward the curved edge of the block. The gain shall be set for a

m d-screen first reflection. The search unit shall be nmoved back and forth
until the first reflection is maximzed. The index line on the side of the
search unit shall be within 1.6 nm (1/16 inch) of the md-point of the
graduated scale in either direction. Requalification is required after 40
hours or as ot herw se stated.

1.10.3.7 Transducer Angl e

The established exit point of the probe shall be set over the applicable
angl e index line scribed on the 200 nm (8 inch) or 300 mm (12 inch) edge,
as appropriate, of the primary standard. The gain shall be set to obtain a
m d-screen first reflection fromthe 50 mm pl exi gl ass-1ined hole for search
units up to 70 percent with the search unit placed on the 200 nm (8 inch)
edge. Search units of |large angles that have been approved specifically by
the Contracting O ficer shall be tested fromthe 300 nm (12 inch) edge
using the 1.524 mm (0.06 inch) reference hole. The search unit shall be
noved back and forth to maxim ze the first reflection. Wen the nateria

to be inspected is not acoustically simlar to the primary standard, the

i nspection angle shall be within plus or mnus 2 degrees of the angle
specified in the approved procedure. Requalification is required after 40
hours or as otherw se stated.

1.11 SENSI TI VI TY CALI BRATI ON OF LONG TUDI NAL AND ANGLE WAVE SYSTEMS

Sensitivity calibration shall be done imedi ately after a change of
operators and at |east every 30 mnutes thereafter as testing proceeds.
Recal i bration will be required after any power interruption, including a
change of source, when the equipnent is suspected of being in error, or
after relocation of the jobsite. The 30-m nute and relocation calibrations
may coincide. The instrument shall be allowed to warm up before
calibration is attenpted. The instrument range and delay controls shall be
adjusted to display signals fromthe reference hole in the primary (I1W

bl ock) or secondary standard (DSC or SC bl ock or both) on the view ng
screen for the range of distances to be inspected.

1.11.1 Cal i bration Procedure

The test instrument shall be calibrated as descri bed bel ow
1.11.1.1 Longi t udi nal Wave

In calibrating with the primary standard, the transducer shall be

positioned on the 100 mm (4 inch) edge for maximumreflection fromthe
1.524 mm (0.06 inch) reference hole. The gain shall be adjusted so that

SECTI ON 05091 Page 15



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

the first reflection is at 50 percent full scale. The top of that
i ndi cation shall be marked on the CRT with a wax pencil or by other neans.

Thi s establishes the standard reference level. A point at 80 percent of
the standard reference | evel shall be cal culated and narked. This |ocates
the reject/repair line. |f a secondary standard is to be used in the

i nspection, the reject/repair line shall be established simlarly. For the
DSC bl ock, the transducer shall be positioned on the 100 mm (4 inch) |ong
surface and with the SC degrees sound entry point lines. Adjustnent for

| oss of signal due to distance shall be conpensated for as noted above.

1.11.1.2 Angl e Wave

In calibrating with either the primary or secondary standard, the
transducer shall be positioned on the sanme surfaces as in the case of the

| ongi tudi nal wave system but over the sound entry point |lines appropriate
for the angle of the transducer to be used in the inspection. The gain
shal |l be adjusted to give a first reflection that is 50 percent of
full-scal e response. The top of that indication shall be marked with a wax
pencil or by other nmeans. This establishes the standard reference |evel.

A point at 80 percent of the standard reference |evel shall be cal cul ated
and marked. This locates the reject/repair line. Loss of signal shall be
conpensat ed as not ed.

1.11.2 Calibration of the Secondary Standards

After adjusting the first reflection fromthe reference hole in the
secondary standard to 50 percent full-scale response for a sheer or

| ongi tudi nal wave inspection, a maxim zed reflection fromthe 1.524 mm
(0.06 inch) reference hole in the primary standard shall be obtained

wi t hout changing the gain setting. The gain setting shall be readjusted to
obtain a 50 percent full-scale reflection and the readjusted setting shal
be recorded as required by paragraph SUBM TTALS, SD-18, Records, to provide
a basis for recalibration when the secondary standard is unavail abl e.

1.11.3 Equi pnrent Wth a Calibrated Gain Control (Attenuator)

When a calibrated gain control attenuator is used, the transducer shall be
positioned for a maximumreflection fromthe reference hole in the
secondary standard representing approximately 1/2 the | ongest inspection
distance. This reflection shall be adjusted to m d-scale by varying the
gain control accordingly. The difference in decibels between this
anpl itude and the signal obtained fromthe first, second, and | ongest
di stance reflection obtainable on the secondary standard shall be neasured.
The differences shall be recorded and plotted on a curve to determ ne the
necessary correction to the anplitude at the various inspection distances.
A level of 80 percent of the primary | evel obtained fromthe corrected
signal heights, is equivalent to the reject/repair |ine.

1.11.4 Equi prent Wth El ectronic Di stance Conpensation Circuitry

If the difference in anplitude between the first reflection and the

refl ection obtained fromthe maxi muminspection distance is 1 dB or |ess,

the instrument may be used as is. |If not, the procedure used for equi pnent

with a calibrated decibel control shall be used to determ ne the necessary
correction to the reflections obtained at the various inspection distances.
This characteristic of the equipnent shall be re-exam ned on a nmonthly
basis or as otherw se stated in paragraph EQU PMENT QUALI FI CATI ON

REQUI REMENTS, and correction factors shall be nodified accordingly.
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1.11.5 Longi tudi nal Wave Di stance- Anplitude Correction Curve

A di stance-anplitude correction curve may be used instead of the calibrated
gain control or the electronic circuitry for either the shear or
| ongi tudi nal wave system as descri bed bel ow

a. A shear wave distance-anplitude correction curve shall be
constructed and drawn on the face of the cathode ray tube (CRT) for
i nspection of weldments in excess of 38 mm (1-1/2 inch) thick when the
design of the test equipnent permts. The reference hole in the secondary
standard SC or DSC shall be used to construct the distance-anplitude
correction curve for a mninumof three node points, 1, 2, and 3. The
sensitivity of the instrunment shall be adjusted to produce 50 percent
full-scal e response for the maxinized primary reflection and the
reject/repair line shall be constructed at 80 percent of the established
di stance-anplitude curve.

b. A longitudinal wave di stance-anplitude correction curve shall be
constructed and drawn on the face of the CRT when |ongitudi nal waves are to
be used in the inspection for material thicknesses exceeding 25 mm if
design of the test equipnent permts. The reference hole in the secondary
standard shall be used. Instrunent sensitivity shall be adjusted to 50
percent full-scale of the maxi m zed response fromthe reference hole at 1/2
maxi mum i nspection distance. A reject/repair line shall be constructed at
80 percent of the established distance-anplitude curve. The reflection
anplitudes to define this curve shall be taken fromthe faces of the
secondary sensitivity standards which are 25 mm (1 inch), 50 nm (2 inch),
and 1/2 maxi mum i nspection di stance, and the | ongest distance obtainable
fromthe secondary standard, respectively, fromthe reference hole. Wen a
correction curve cannot be drawn on the face of the CRT, one of the
di stance-anplitude correction nethods noted above and submitted under the
procedure description shall be applied in accordance wth paragraph GENERAL
REQUI REMENTS.

1.11.6 Longi t udi nal Wave | nspections Using | nmersion Techni que

The reference hole in a secondary standard shall be used for each different
i nspection distance. Repair/reject limts shall be established by

i mersing both the search unit and secondary standard in the liquid bath in
which the inspection is to be conducted. The procedure noted bel ow shall
be used:

a. The longitudinal waves fromthe search unit shall be directed
toward the face of the secondary standard cl osest to the reference hole.

b. The search unit shall be positioned for naxi mumresponse. The
anplitude of reflection shall be adjusted to 50 percent full-scale. The
top of that indication shall be narked on the CRT with a wax pencil or by
other neans. This establishes the standard reference level. A point at 80
percent of the standard reference | evel shall be cal cul ated and marked.
This locates the reject/repair point. The above shall be repeated for each
different surface-to-hole distance to establish the reject/repair |ine.

c. Wth the gain at the sane setting and the primary standard and
search unit in air, a nmaxim zed reflection shall be obtained fromthe 1.524
nm (0.06 inch) reference hole in the primary standard (I11W. Then, this
gain setting shall be readjusted to obtain a 50 percent full-scale
reflection. The readjusted setting shall be recorded as required by
par agr aph SUBM TTALS, SD- 18 Records, to provide a basis for recalibration
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when the secondary standard is unavail abl e.
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 PREPARATI ON OF MATERI ALS FOR | NSPECTI ON
Surfaces shall be free fromthe foll ow ng:
3.1.1 Wel d Spatter

Spattering or any roughness that interferes with free novenent of the
search unit or inpairs transm ssion of the ultrasonic vibrations.

3.1.2 Irregularities
Those which could mask or be confused with defect indications.
3.1.3 Wel d Backing Strips

Strips that are not to remain in place shall be renoved and all sharp edges
and val |l eys shall be elimnated by grinding or other nechanical neans.

3.1. 4 Dirt
Al'l 1 oose scale, rust, paint, and dirt shall be renoved fromthe coupling
surf ace.

3.2 I NSPECTI ON PROCEDURE

When possible, all welds shall be exam ned from both sides of the weld and
fromone surface. |f conplete inspection cannot be acconplished from one
surface, inspection shall be made from another surface that is part of the
sanme joint. Prelimnary scanning techniques using an increased instrunent
gain shall be used to |ocate possible defects. Wen possible, gain shal
be increased to a mnimumof twice (6 dB) the reference | evel setting.

Fi nal acceptance or rejection shall be evaluated with the equi pnent
properly calibrated and the gain control set at the reference level. The
reject/repair line shall be used to evaluate quality of the weld. If a
periodic calibration check shows that the equi pnment is not operating
properly or that the systems sensitivity has decreased nore than 20
percent (2 dB) fromthe established sensitivity level, all welds inspected
since the prior calibration shall be reexamined. |I|f penetration of the
shear waves i s questionable, the angle search unit shall be placed in
position on one side of the weldnment with the waves directed through the
wel dnment. A disconnected angl e search unit, plastic or nmetal wedge or

di sk, or any good reflector shall be placed in the wave path of the search
unit on the far side of the weld to reflect the sound. When good

refl ections cannot be obtained by either shear or |ongitudinal waves, the
Contractor shall nodify the procedures in accordance w th paragraph GENERAL
REQUI REMENTS.

3.2.1 Test Frequency
The test frequency for ferrous materials shall be as specified in AWNS
D1.1/D1. 1M Section Inspection, subsection Utrasonic Equi pment, except for

t hi cknesses bel ow 13 mm frequencies between 2.25 and 5 Mz may be used to
obtain increased sensitivity. For nmaterials that are difficult to
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penetrate, any frequency within the operating range of the equi pnent may be
used. The effective depth of penetration and sound beam di vergency shal
be demonstrated to the Contracting O ficer.

3.2.2 Coupl ant s
The choi ce of couplant is optional with the Contractor, except as foll ows:

a. The couplant shall be the same as that used for equi pnent
qualification and calibration.

b. Couplants that may corrode the reference standards and nateri al
being tested or | eave objectionable residues shall not be used.

c. GQls shall not be used in systens intended to handle |iquid oxygen.

d. Couplants shall be of the proper viscosity to give good coupling
for the surface roughness.

3.2.3 Shear Wave | nspection

Shear wave inspection shall be perforned as follows: The search unit shal
be placed on the contact surface at a distance fromthe weld equal to that
used when calibrating the equi pnment.

3.2.4 Longi t udi nal Fl aws

To detect longitudinal flaws, the search unit shall be slowy noved toward
and away fromthe weld far enough to cover its entire cross section,

approxi mately 90 degrees to the weld centerline. The search unit shall be
radially oscillated to the left and right, covering an angl e of
approximately 30 degrees. During the foregoing novement, the search unit
shal |l be continually advanced parallel to the weld centerline. The rate of
noverent shall depend on the operator's ability to clearly see and identify
all reflections. The amount of novenent shall be cal culated to ensure that
the inspection distance will be great enough to traverse the weld.

3.2.5 Transverse Fl aws

To detect transverse flaws when the wel ded surface is ground flush, the
search unit shall be noved al ong the wel ded surface in each direction
parallel to the centerline of the weld nmetal with the wave radiating
parallel to the weld centerline. To detect transverse flaws when the

wel ded surface is not ground flush, the search unit shall be noved parallel
to the weld in each direction, on the adjacent base metal at the top of the
weld, with the wave directed at an angle of 30 degrees to the weld
centerline.

3.2.6 Longi tudi nal Wave | nspection
Thi s inspection shall be nade as foll ows:
a. The search unit shall be placed on the contact surface with the
wave directed in a straight line through any intervening base netal and
t hrough the wel dnent.
b. The search unit shall then be nmoved slowy in a direction parallel

to the weld centerline and zi gzagged across an area equivalent to the
wel ded thickness to make sure that waves penetrate the entire wel ded cross

SECTI ON 05091 Page 19



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

section.

c. The rate of nmovement shall be dependent on the operator's ability
to clearly see and identify all reflections.

3.3 GENERAL ACCEPTANCE/ REJECTI ON REQUI REMENTS

Di scontinuities shall be evaluated only when the ultrasonic equipnent is
calibrated properly. |If discontinuities are detected, the sound beam shal
be directed to naximze the signal anplitude. To determne the length of a
di scontinuity, the search unit shall be noved parallel to the discontinuity
axis in both directions fromthe position of nmaxi num signal anplitude.
One-hal f the anplitude or a 6-dB increase in sensitivity froma point at

whi ch the discontinuity signal drops rapidly to the baseline shall be
defined as the extremty of the discontinuity. At this point, the scanning
surface shall be marked at the position indicated by the center of the
transducer. This shall be repeated to determine the other extremty. The
| ength of the discontinuity shall be defined as the di stance between these
two marks. For discontinuities with signal anplitudes exceedi ng ful

screen height, 50 percent of full screen shall be considered half-peak
anplitude. At this point, the scanning surface shall be marked at the
position indicated by the center of the transducer. This shall be repeated
to determne the other extremity. The length of the discontinuity shall be
defined as the di stance between these two marks. The maxi num si gna
anplitude, length, depth, and position within the inspection zone shall be
determ ned and reported for discontinuities yielding a signal anplitude
equal to or exceeding the reject/repair line. The mnimmrecordable

| ength of a discontinuity shall be 3 mm Wen eval uating welds joining two
menbers with different thicknesses at the weld, the thickness T shall be
the |l esser of the two thicknesses. The criteria for acceptance or
rejection based on ultrasonic inspection will supplenent a visua

i nspection. The sizes and surface conditions of the welds shall conformto
the requirenents indicated on the applicable plans and draw ngs and ot her
sections of the specification. Wen ultrasonic inspection is used al ong

wi th radi ography, the lints specified under paragraph REFERENCE STANDARDS
FOR EQUI PMENT, QUALI FI CATI ONS, AND CALI BRATI ON shal | suppl enent the
radi ogr aphi ¢ standar ds.

3.3.1 I nvestigati on of Questionabl e |Indications

An indication considered doubtful shall be brought to the attention of the
Contracting Oficer and, at the Contractor's option, the weld shall be
repaired or investigated further. Indications detected within 10 mm of
accessi bl e surfaces shall be investigated further using liquid penetrant in
accordance with ASTM E 165 or magnetic particle nmethods in accordance with
ASTM E 709, as applicable, to determne if the surface is penetrated.
Failure to |l ocate the flaws by one of these nethods shall necessitate
further investigation by the other. For nonmagnetic materials, only dye
penetrant inspection is required. her questionable defects shall be
further investigated using nodifications of the inspection procedure in
accordance with paragraph GENERAL REQUI REMENTS.

3.3.2 I nspection of Repairs
Al'l repairs shall undergo the sane inspection procedure that originally
reveal ed the discontinuities. Before acceptance, the welds shall neet the

standards required for the original weld.

3.4  ACCEPTANCE/ REJECTION LIM TS
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Wel ds shall be accepted or rejected by ultrasonic indication in accordance
with the foll ow ng:

3.4.1 Full Penetration Butt Joints and Corner Joints
3.4.1.1 Class |11
Wel ds shall be rejected on the basis of the foll ow ng:

a. Any discontinuity with a reflection exceeding the established
reject/repair line and with a length exceeding 13 nm Adjacent
di scontinuities separated by sound netal with a dinmension |ess than twi ce
the length of the |longest discontinuity shall be considered a single
di scontinuity.

b. Any discontinuity with a reflection greater than or equal to 50
percent of the reject/repair line, or with the level 8 dB nore than the
reject/repair line, and with a length (L) exceeding 50 mmor LT, whichever
is greater.

c. |If the total cunulative |length of discontinuities in any 300 mm of
weld I ength exceeds 75 mmor 2 T, whichever is greater, that weld |l ength
shal | be rejected.

3.4.2 Full| Penetration Tee Joints

Ful | Penetration Tee Joints (for Inconplete Root Penetration): Any
discontinuity with the reflection exceeding the established reject/repair
line of the applicable class shall be rejected. Any discontinuity with a
refl ecti on exceeding 25 percent of the established reject/repair line, up
to and including the reject/repair line, shall be rejected if its length
exceeds 1/2 T in a direction transverse to the axis of the weld or LT
parallel to the axis for all classes. |If the total cunulative |ength of
discontinuities in any 300 nmof weld | ength exceeds the limts of the
applicable class, that weld | ength shall be rejected.

3.4.3 Partial and Full Penetration Tee Joints
Partial and Full Penetration Tee Joint Boundaries: The depth of weld
penetrati on and weld cross section width at the through nenber surface
shal |l be as indicated by applicable plans or drawings. Limits of
di scontinuities shall be as specified in precedi ng paragraphs.

3.4. 4 Tee Joint Discontinuities
Tee joint discontinuities extending into the through nenber shall be
rejected if reflection anplitude is in the range of mnus 6 dB of the
reject/repair line and the discontinuity extends nore than 1.6 mmor nore
into the through plate.

-- End of Section --
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SECTI ON 05120
STRUCTURAL STEEL
07/ 02
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC FCD (1995a) Quality Certification Program
Description

Al SC 316 (1989) ASD Manual of Steel Construction

Al SC 317 (1992; Errata 1994) Connections

Al SC 326 (1983) Detailing for Steel Construction

Al SC 303 (2000) Steel Buildings and Bridges

Al SC 348 (1985) All owabl e Stress Design

Specification for Structural Joints Using
ASTM A325 or A490 Bolts

Al SC 335 (1989) Structural Steel Buildings
Al l owabl e Stress Design and Pl astic Design
Al SC S340 (1992) Metric Properties of Structural
Shapes wi th Di nensions According to ASTM
A6M

ASME | NTERNATI ONAL ( ASME)

ASME B46. 1 (1995) Surface Texture, (Surface
Roughness, Wavi ness, and Lay)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 6/ A 6M (1998a) General Requirenents for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling
ASTM A 36/ A 36M (1997; Rev. A) Carbon Structural Steel

ASTM A 123/ A 123M (2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Ilron and Steel Products

ASTM A 143 (1974; R 1994) Safeguardi ng Agai nst
Enbrittl ement of Hot-Di p Gal vani zed
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM F

ASTM F

AWS D1.

153/ A 153M

307

325M

500

501

780

992/ A 992M

827

1107

844

959M

Structural Steel Products and Procedure
for Detecting Enbrittlement

(1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1997) Carbon Steel Bolts and Studs,
60, 000 psi Tensile Strength

(1997) High-Strength Bolts for Structural
Steel Joints (Metric)

(1999) Col d- Forned Wl ded and Sean ess
Carbon Steel Structural Tubing in Rounds
and Shapes

(1999) Hot-Fornmed Wl ded and Seaml ess
Carbon Steel Structural Tubing

(1993; Rev. A) Repair of Danmaged and
Uncoat ed Areas of Hot-Di p Gal vani zed
Coat i ngs

(1998e1) Steel for Structural Shapes for
Use in Building Franing

(1995; R 1997) Change in Height at Early
Ages of Cylindrical Specinens from
Cenentitious Mxtures

(1999) Packaged Dry, Hydraulic-Cenent
G out (Nonshri nk)

(1998) Washers, Steel, Plain (Flat),
Unhar dened for Ceneral Use

(1999; Rev. A) Conpressibl e-Washer-Type
Direct Tension Indicators for Use with
Structural Fasteners (Metric)

AMERI CAN VELDI NG SCCI ETY ( AW5)

1/D1. 1M

(2000) Structural Welding Code - Steel

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC SP 3

SSPC SP 6

SSPC Pai nt 25

SSPC PA 1

SSPC PS 13.01

(1995) Power Tool C eaning

(1994) Commercial Blast O eaning

(1991) Red lron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Priner (Wthout Lead
and Chronate Pigments)

(1991) Shop, Field, and Mi ntenance
Pai nti ng

(1991) Epoxy- Pol yani de Pai nting System
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1.

2 SYSTEM DESCRI PTI ON

Provide the structural steel system including shop priner, conplete and
ready for use. Structural steel systens including design, materials,
installation, workmanship, fabrication, assenbly, erection, inspection,
quality control, and testing shall be provided in accordance with Al SC 316
and Al SC 317 except as nodified in this contract.

.3 MCDI FI CATI ONS TO REFERENCES

In Al SC 316, Al SC 317, AISC 335, AISC 303, AISC 348, and Al SC S340, except
as nodified in this section, shall be considered a part of Al SC 316 and
Al SC 317 and is referred to in this section as Al SC 316 and Al SC 317.

.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Erecti on draw ngs, G AO
Erection draw ngs, including description of tenporary supports.
Fabrication draw ngs, G AO
Fabri cation draw ngs, including description of connections.
SD- 03 Product Data
Shop pri ner
Load i ndi cat or washers
Include test report for Class B priner.
SD- 06 Test Reports
Gl ass B coating
Bolts, nuts, and washers
Supply the certified manufacturer's mll reports which clearly
show t he applicabl e ASTM mechani cal and cheni cal requirenents
together with the actual test results for the supplied fasteners.
SD-07 Certificates
St eel

Bolts, nuts, and washers

Shop pri ner
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1

Wl di ng el ectrodes and rods

Nonshri nk grout

@Gl vani zi ng

AlSC Quality Certification

Wl di ng procedures and qualifications
5 Al SC QUALI TY CERTI FI CATI ON

Work shall be fabricated in an AISC certified fabrication plant with a
Category as required by the Contracting O ficer.

.6 QUALI TY ASSURANCE

.6.1 Drawi ng Requi renents

Submit fabrication drawi ngs for approval prior to fabrication. Prepare in
accordance with Al SC 326, AlISC 316 and Al SC 317. Draw ngs shall not be
reproductions of contract drawings. Include conplete information for the
fabrication and erection of the structure's conponents, including the

| ocation, type, and size of bolts, welds, menber sizes and | engths,
connection details, blocks, copes, and cuts. Use AWS standard wel di ng
synmbols. Shoring and tenporary bracing shall be designed and sealed by a
regi stered professional engineer and submitted for record purposes, wth
cal cul ations, as part of the draw ngs.

.6.2 Certifications

.6.2.1 Over head, Top Running Crane Rail Beam

Submit witten field survey results for overhead, top running crane rai
beam verifying tol erance requirenments, area out of tol erance and proposed
corrective measures.

.6.2.2 Erection Pl an

Submit for record purposes. Indicate the sequence of erection, tenporary
shoring and bracing, and a detail ed sequence of welding, including each
wel di ng procedure required.

.6.2.3 Wl di ng Procedures and Qualifications

Prior to welding, submt certification for each welder stating the type of
wel di ng and positions qualified for, the code and procedure qualified
under, date qualified, and the firmand individual certifying the
qualification tests. |If the qualification date of the welding operator is
nore than one-year old, the welding operator's qualification certificate
shal | be acconpanied by a current certificate by the welder attesting to
the fact that he has been engaged in welding since the date of
certification, with no break in welding service greater than 6 nonths.

PART 2 PRODUCTS

2.

2.

1 STEEL

1.1 Structural Stee
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ASTM A 36/ A 36M
2.1.2 Hi gh-Strength Structural Stee
2.1.2.1 Low Al l oy Stee
ASTM A 992/ A 992M G ade 345.
2.1.3 Structural Shapes for Use in Building Fram ng
W de flange shapes, ASTM A 992/ A 992M
2.1. 4 Structural Steel Tubing
ASTM A 500, Grade B.
2.1.5 St eel Pipe
ASTM A 53/ A53M or ASTM A 501, Type E or S, Grade B.
2.2 BOLTS, NUTS, AND WASHERS
Provide the follow ng unless indicated otherwi se.
2.2.1 Structural Steel, Steel Pipe
2.2.1.1 Bolts
ASTM A 307, Grade A; ASTM A 325M Type 1. The bolt heads and the nuts of
the supplied fasteners nust be marked with the manufacturer's
identification mark, the strength grade and type specified by ASTM
speci fications.

2.2.1.2 Nut s

ASTM A 563M G ade A, heavy hex style, except nuts under M36 may be
provided in hex style.

2.2.1.3 Washer s

ASTM F 844 washers for ASTM A 307 bolts, and ASTM F 436M washers for ASTM A
325M and ASTM A 490M bol t s.

2.2.2 Hi gh-Strength Structural Steel and Structural Steel Tubing
2.2.2.1 Nut s

ASTM A 563M, Grade and Style as specified in the applicable ASTM bol t
st andar d.

2.2.2.2 \ashers
ASTM F 436M pl ain carbon steel.
2.2.3 Foundati on Anchor age

2.2.3.1 Bolts
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ASTM A 307.

2.2.3.2 Nut s
ASTM A 563, Grade A, hex style.

2.2.3.3 \ashers
ASTM F 844.

2.2.4 Load | ndi cat or Washers
ASTM F 959M

2.2.5 Sel f-Locki ng Nuts
Provide nuts with a locking pin set in the nut. The |ocking pin shal
slide along the bolt threads, and by reversing the direction of the |ocking
pin, the nut shall be renoved without damagi ng the nut or bolt. Provide
stai nl ess steel |ocking pins.

2.3 STRUCTURAL STEEL ACCESSORI ES

2.3.1 Wel di ng El ectrodes and Rods
AWS D1. 1/ D1. 1M

2.3.2 Nonshri nk G out
ASTM C 1107, with no ASTM C 827 shri nkage.

2.3.3 Wl ded Shear Stud Connectors
AWS D1.1/D1. 1M

2.4  SHOP PRI MER
SSPC Pai nt 25, (alkyd priner) or SSPC PS 13.01 epoxy-pol yam de, green
primer (Form 150) type 1, except provide a Cass B coating in accordance
with AISC 316 and Al SC 317 for slip critical joints. Primer shall conform
to Federal, State, and local VOC regulations. |If flash rusting occurs,
re-clean the surface prior to application of prinmer.

2.5 GALVANI ZI NG

ASTM A 123/ A 123M or ASTM A 153/ A 153M as applicable, unless specified
ot herwi se gal vani ze after fabrication where practicable.

2.6 FABRI CATI ON
2.6.1 Mar ki ngs

Prior to erection, nenbers shall be identified by a painted erection nark.
Connecting parts assenbled in the shop for reaming holes in field
connections shall be match marked with scratch and notch marks. Do not

| ocate erection markings on areas to be welded. Do not |ocate match
markings in areas that will decrease nenber strength or cause stress
concentrations.
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2.

6.2 Shop Pri mer

Shop prime structural steel, except as nodified herein, in accordance with
SSPC PA 1. Do not prinme steel surfaces enbedded in concrete, gal vanized
surfaces, surfaces to receive sprayed-on fireproofing, surfaces designed as
part of a conposite steel concrete section, or surfaces within 13 mm of the
toe of the welds prior to welding (except surfaces on which netal decking
is to be welded). Slip critical surfaces shall be prined with a Cass B
coating. Prior to assenbly, prine surfaces which will be conceal ed or

i naccessi ble after assenbly. Do not apply priner in foggy or rainy

weat her; when the anbient tenperature is below 7 degrees C or over 35
degrees C, or when the prinmer nay be exposed to tenperatures bel ow 4
degrees C within 48 hours after application, unless approved ot herw se by
the Contracting Oficer.

.6.2.1 C eani ng

SSPC SP 6, except steel exposed in spaces above ceilings, attic spaces,
furred spaces, and chases that will be hidden to view in finished
construction may be cleaned to SSPC SP 3 when recomended by the shop
primer manufacturer. Maintain steel surfaces free fromrust, dirt, oil,
grease, and other contam nants through final assenbly.

.6.2.2 Pri nmer

Apply primer to a mnimumdry filmthickness of 0.05 nm except provide the
Class B coating for slip critical joints in accordance with the coating
manuf acturer's recommendati ons. Repair damaged prinmed surfaces with an
addi tional coat of priner.

.6.3 Fi reproofing Coated Surfaces

Surfaces to receive sprayed-on fireproofing coatings shall be cleaned and
prepared in accordance with the manufacturer's recomendati ons, and as
specified in Section 07810N, "Spray-Applied Fireproofing".

.6.4 Sur f ace Fi ni shes

ASME B46. 1 maxi mum surface roughness of 125 for pin, pinholes, and sliding
bearings, unless indicated ot herw se.

PART 3 EXECUTI ON

3.

3.

1 FABRI CATI ON

Fabrication shall be in accordance with the applicable provisions of Al SC
316. Fabrication and assenbly shall be done in the shop to the greatest
extent possible. The fabricating plant shall be certified under the Al SC
FCD for Category A structural steelwork. Conpression joints depending on
contact bearing shall have a surface roughness not in excess of 13

m croneter as determ ned by ASME B46.1, and ends shall be square within the
tolerances for mlled ends specified in ASTM A 6/A 6M Structura

st eel work, except surfaces of steel to be encased in concrete, surfaces to
be field welded, surfaces to be fireproofed, and contact surfaces of
friction-type high-strength bolted connections shall be prepared for

pai nting in accordance with endorsenent "P' of AISC FCD and primed with the
speci fied paint.

2 ERECTI ON
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a: FErection of structural steel, except as indicated in itemb.
bel ow, shall be in accordance with the applicable provisions of
Al SC 316. FErection plan shall be reviewed, stanped and seal ed by
a licensed structural engineer.

Provide for drainage in structural steel. After final positioning of stee
menbers, provide full bearing under base plates and bearing plates using
nonshrink grout. Place nonshrink grout in accordance with the

manuf acturer's instructions.

3.2.1 STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will mnimze deterioration.

3.3 CONNECTI ONS

Except as nodified in this section, connections not detailed shall be
designed in accordance with Al SC 335. Build connections into existing
work. Do not tighten anchor bolts set in concrete with inpact torque

wr enches. Punch, subpunch and ream or drill bolt holes. Bolts, nuts, and
washers shall be clean of dirt and rust, and lubricated i mediately prior
to installation.

3.3.1 Commbn Grade Bolts

ASTM A 307 bolts shall be tightened to a "snug tight" fit. "Snug tight" is
the tightness that exists when plies in a joint are in firmcontact. |If
firmcontact of joint plies cannot be obtained with a few inpacts of an

i mpact wrench, or the full effort of a man using a spud wench, contact the
Contracting Oficer for further instructions.

3.3.2 Hi gh-Strength Bolts

ASTM A 325M and ASTM A 490M bolts shall be fully tensioned to 70 percent of
their minimumtensile strength. Provide |oad indicator bolts or washers in
all ASTM A 325M bol ted connecti ons, except provide only |oad indicator
washers for slip critical connections. Direct tension indicator
tightening, shall be the only acceptable tightening nethods. Use only
direct tension indicator tightening for slip critical connections. Bolts
shall be installed in connection holes and initially brought to a snug
tight fit. After the initial tightening procedure, bolts shall then be
fully tensioned, progressing fromthe nost rigid part of a connection to
the free edges.

3.3.2.1 Installation of Load Indicator Washers (LIW

ASTM F 959M  Where possible, the LIWshall be installed under the bolt
head and the nut shall be tightened. |If the LIWis installed adjacent to
the turned el enment, provide a flat ASTM F 436M washer between the LI Wand
nut when the nut is turned for tightening, and between the LIWand bolt
head when the bolt head is turned for tightening. |In addition to the LIW
provide flat ASTM F 436M washers under both the bolt head and nut when ASTM
A 490M bol ts are used.

3.4 VELDI NG

AWS D1.1/D1.1M except use only shielded netal arc wel ding and | ow hydrogen
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el ectrodes for ASTM A 514/ A 514M steel. Do not stress relieve ASTM A 514/ A
514M steel by heat treatnment. Gind all exposed welds snooth. Provide AWS
D1.1/D1. 1M qual i fied wel ders, wel ding operators, and tackers.

The contractor shall develop and submt the Welding Procedure

Speci fications (WPS) for all welding, including welding done using
prequal i fied procedures. Prequalified procedures may be submitted for
informati on only; however, procedures that are not prequalified shall be
submitted for approval.

3.4.1 Renoval of Tenporary Welds, Run-Of Plates, and Backing Strips
Renmove only from finished areas.
3.5 SHOP PRI MER REPAIR

Repair shop priner in accordance with the paint manufacturer's
recomendati on for surfaces damaged by handling, transporting, cutting,
wel di ng, or bolting.

3.5.1 Field Primng

Field primng of steel exposed to the weather, or located in building areas
wi t hout HVAC for control of relative humidity. After erection, the field
bolt heads and nuts, field welds, and any abrasions in the shop coat shal
be cl eaned and prinmed with paint of the same quality as that used for the
shop coat.

3.6 GALVANI ZI NG REPAI R

Provide as indicated or specified. Galvanize after fabrication where
practicable. Repair damage to gal vani zed coatings using ASTM A 780 zinc
rich paint for gal vani zi ng damaged by handling, transporting, cutting,

wel ding, or bolting. Do not heat surfaces to which repair paint has been
appl i ed.

3.7 FI ELD QUALI TY CONTRCL

Performfield tests, and provide |abor, equipment, and incidentals required
for testing, except that electric power for field tests will be furnished
as set forth in Division 1. The Contracting Oficer shall be notified in
witing of defective welds, bolts, nuts, and washers within 7 working days
of the date of weld inspection.

3.7.1 Welds

3.7.1.1 Vi sual | nspection
AWS D1.1/D1.1M  Furnish the services of AWs-certified welding inspectors
for fabrication and erection inspection and testing and verification

i nspections. Welding inspectors shall visually inspect and mark wel ds,
including fillet weld end returns.

3.7.1.2 Nondestructive Testing
AWS D1.1/D1.1M Test | ocations shall be complete penetration welds at HSS
menbers in the court area and nonent connections in the HQ Beddown

Buil ding. The primary focus of the inspection shall be the frane
cap-pieces in the Court Area and the second floor area of the HQ Beddown
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Buil ding. The particular welds to be inspected shall be at the discretion
of the Corps Field Engineer. |If nmore than 20 percent of wel ds nade by a
wel der contain defects identified by testing, then all welds nade by that
wel der shall be tested by radiographic or ultrasonic testing, as approved
by the Contracting Officer. Wen all welds nade by an individual welder
are required to be tested, nagnetic particle testing shall be used only in
areas inaccessible to either radiographic or ultrasonic testing. Retest
defective areas after repair.

a. Testing frequency: Provide the follow ng types and nunber of

tests:

Test Type Nunber of Tests

Radi ogr aphi c 0

U trasonic 15 Percent of all welds
speci fied above

Magnetic Particle 0

Dye Penetrant 0

3.7.2 Load | ndicator Washers
3.7.2.1 Load I ndi cator Washer Conpression

Load indicator washers shall be tested in place to verify that they have
been conpressed sufficiently to provide the 0.38 nmgap when the | oad

i ndi cator washer is placed under the bolt head and the nut is tightened,
and to provide the 0.13 mm gap when the |oad indicator washer is placed

under the turned el enent, as required by ASTM F 959M

3.7.2.2 Load I ndi cator Gaps

In addition to the above testing, an independent testing agency as approved
by the Contracting Officer, shall test in place the |oad indicator gapson
20 percent of the installed |oad indicator washers to verify that the ASTM
F 959M | oad i ndi cator gaps have been achieved. |If nore than 10 percent of
the load indicators tested have not been conpressed sufficiently to provide
the average gaps required by ASTM F 959M then all in place |oad indicator
washers shall be tested to verify that the ASTM F 959M | oad i ndi cat or gaps
have been achieved. Test |ocations shall be selected by the Contracting
Oficer.

3.7.3 Hi gh-Strength Bolts
3.7.3.1 Testing Bolt, Nut, and Washer Assenblies

Test a mininmumof 3 bolt, nut, and washer assenblies fromeach mll
certificate batch in a tension nmeasuring device at the job site prior to
the beginning of bolting start-up. Denobnstrate that the bolts and nuts,
when used together, can devel op tension not |ess than the provisions
specified in AlSC 348, Table 4, depending on bolt size and grade. The bolt
tensi on shall be devel oped by tightening the nut. A representative of the
manuf acturer or supplier shall be present to ensure that the fasteners are
properly used, and to denonstrate that the fastener assenblies supplied
satisfy the specified requirenents.
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3.7.3.2 | nspection

| nspection procedures shall be in accordance with Al SC 348, Section 9.
Confirmand report to the Contracting Officer that the materials neet the
proj ect specification and that they are properly stored. Confirmthat the
faying surfaces have been properly prepared before the connections are
assenbl ed. (Observe the specified job site testing and calibration, and
confirmthat the procedure to be used provides the required tension.

Monitor the work to ensure the testing procedures are routinely followed on
joints that are specified to be fully tensioned.

3.7.3.3 Testing

The Government has the option to performnondestructive tests on 5 percent
of the installed bolts to verify conpliance with pre-load bolt tension
requirenents. The nondestructive testing will be done in-place using an

ul trasoni ¢ neasuring device or any other device capable of determ ning
in-place pre-load bolt tension. The test |ocations shall be sel ected by
the Contracting Officer. |If nore than 10 percent of the bolts tested
contain defects identified by testing, then all bolts used fromthe batch
fromwhich the tested bolts were taken, shall be tested. Retest new bolts
after installation.

3.7. 4 Testing for Enbrittl enent
ASTM A 143 for steel products hot-dip gal vanized after fabrication.

-- End of Section --
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SECTI ON 05300

STEEL DECKI NG
01/ 02

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC 335 (1989) Specification for Structural Steel
Bui I dings - Allowable Stress Design,
Pl asti c Design
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SG 973 (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 611 (1997) Structural Steel (SS), Sheet,
Car bon, Col d-Rol | ed

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 780 (2000) Repair of Danaged and Uncoat ed
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al'l oy-Coated by the Hot-Di p Process

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS D1.1/D1. 1M (2000) Structural Wl ding Code - Steel
AWS D1. 3 (1998) Structural Welding Code - Sheet
St eel

STEEL DECK | NSTI TUTE (SDI)
SDI DDVD1 (1991) Di aphragm Desi gn Manual
SDI 30 (1995) Design Manual for Conposite Decks,
For m Decks, Roof Decks, and Cellul ar Metal
Fl oor Deck with Electrical Distribution

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
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1.

PEAO

"I norgani c" and Type Il - "Organic")

2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Deck Units; G AE
Accessories; G AE.
Attachnments; G AE.
Hol es and Openings; G AE

Drawi ngs shall include type, configuration, structural
properties, location, and necessary details of deck units,
accessories, and supporting nmenbers; size and |ocation of holes to

be cut and reinforcenent to be provided; |ocation and sequence of
wel ded connections; and the manufacturer's erection instructions.

SD- 03 Product Data

Deck Units; G AE.

Desi gn conputations for the structural properties of the deck
units or SDI certification that the units are designed in

accordance with SDI specifications.

Attachnments; G AE.

Prior to welding operations, copies of qualified procedures and
lists of nanes and identification synbols of qualified welders and

wel di ng operators.
SD- 04 Sanpl es

Deck Units; G AQ
Accessories; G AQ

A 0.19 sq neter sanple of the decking material to be used,
along with a sanpl e of each of the accessories used. A sanple of
acoustical material to be used shall be included.

SD-07 Certificates

Deck Units; G AOQ
Attachnments; G AQ

Manufacturer's certificates attesting that the decking nateri al
nmeets the specified requirenments. Manufacturer's certificate
attesting that the operators are authorized to use the
| owvel ocity piston tool.

1.3 DELI VERY, STORAGE, AND HANDLI NG

Deck units shall be delivered to the site in a dry and undamaged conditi on,
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stored of f the ground with one end el evated, and stored under a

weat hertight covering permitting good air circulation. Finish of deck
units shall be maintained at all times by using touch-up paint whenever
necessary to prevent the formation of rust.

PART 2 PRODUCTS

2.

2.

1 DECK UNI TS

Deck units shall conformto SDI 30. Panels of nmaximum possible |engths
shal |l be used to ninimze end laps. Deck units shall be fabricated in

| engths to span 3 or nore supports with flush, tel escoped, or nested 50 mMm
| aps at ends, and interlocking, or nested side |aps, unless otherw se
indicated. Deck with cross-sectional configuration differing fromthe
units indicated may be used, provided that the properties of the proposed
units, determned in accordance with AISI SG 973, are equal to or greater
than the properties of the units indicated and that the material will fit
the space provided w thout requiring revisions to adjacent materials or
syst ens.

1.1 Roof Deck

Steel deck used in conjunction with insulation and built-up roofing shal
conformto ASTM A 792/ A 792M ASTM A 611 or ASTM A 792/ A 792M  Roof deck
units shall be fabricated of the steel design thickness required by the
desi gn drawi ngs and shall be gal vani zed.

.1.2 Conposi te Deck

Deck to receive concrete as a filler or for conposite deck assenbly shal
conformto ASTM A 653/ A 653M or ASTM A 611. Deck used as the tension
reinforcing in conposite deck shall be fabricated of the steel design

thi ckness required by the design draw ngs, and shall be zinc-coated in
conformance with ASTM A 653/ A 653M Deck units used in conposite deck
shal | have adequate enbossnent to devel op nmechani cal shear bond to provide
conposite action between the deck and the concrete.

.1.3 For m Deck

Deck used as a permanent formfor concrete shall conformto ASTM A 653/ A
653M or ASTM A 611. Deck used as a formfor concrete shall be fabricated
of the steel design thickness required by the design draw ngs, and shall be
zinc-coated in conformance with ASTM A 653/ A 653M

.1.4 Shear Connectors

Shear connectors shall be headed stud type, ASTM A 108, G ade 1015 or 1020,
cold finished carbon steel with dinmensions conplying with Al SC 335.

.2 TOUCH UP PAI NT

Touch-up paint for shop-painted units shall be of the sane type used for
the shop painting, and touch-up paint for zinc-coated units shall be an
approved gal vani zing repair paint with a high-zinc dust content. Wlds
shal | be touched-up with paint conforming to SSPC Paint 20 in accordance
with ASTM A 780. Finish of deck units and accessories shall be maintained
by using touch-up paint whenever necessary to prevent the formation of rust.

3  ADJUSTI NG PLATES
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Adj usting plates or segnments of deck units shall be provided in |ocations
too narrow to accomodate full-size units. As far as practical, the plates
shal |l be the sanme thickness and configuration as the deck units.

.4 CLOSURE PLATES

.4.1 Cl osure Pl ates for Roof Deck

Voi ds above interior walls shall be closed with sheet netal where shown.
Open deck cells at parapets, end walls, eaves, and openi ngs through roofs
shall be closed with sheet netal. Sheet netal shall be same thickness as
deck units.

. 4.2 Cl osure Pl ates Deck

The concrete shall be supported and retained at each floor level. Provide
edge closures at all edges of the slab of sufficient strength and stiffness
to support the wet concrete. Metal closures shall be provided for al
openings in csteel deck 6 mmand over, including but not linted to:

.4.2.1 Cover Plates to O ose Panel s

Cover plates to close panel edge and end conditi ons and where panel s change
direction or abut. Butt joints in conposite steel deck nay receive a tape
joint cover.

.4.2.2 Col um d osures to C ose Openings

Col um cl osures to cl ose openi ngs between steel deck and structural stee
col ums.

.4.2.3 Sheet Met al

Where deck is cut for passage of pipes, ducts, colums, etc., and deck is
to remain exposed, provide a neatly cut sheet netal collar to cover edges
of deck. Do not cut deck until after installation of supplenmental supports.

.5 ACCESSORI ES

The manufacturer's standard accessories shall be furnished as necessary to
conplete the deck installation. Metal accessories shall be of the sane
material as the deck and have m ni num desi gn thickness as foll ows: saddl es,
1.204 mm (0.0474 inch); welding washers, 1.519 nm (0.0598 inch); cant
strip, 0.749 mm (0.0295 inch); other netal accessories, 0.909 mm (0.0358
inch); unless otherw se indicated. Accessories shall include but not be
l[imted to saddl es, welding washers, cant strips, butt cover plates,
under | appi ng sl eeves, and ridge and vall ey plates.

PART 3 EXECUTI ON

3.

1 ERECTI ON

Erection of deck and accessories shall be in accordance with SDI 02 and the
approved detail drawi ngs. Danmaged deck and accessories including materia
which is permanently stained or contam nated, with burned hol es or deformned
shall not be installed. The deck units shall be placed on secure supports,
properly adjusted, and aligned at right angles to supports before being
permanently secured in place. The deck shall not be filled with concrete,
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used for storage or as a working platformuntil the units have been secured
in position. Loads shall be distributed by appropriate neans to prevent
damage during construction and to the conpleted assenbly. The maxi mum
uniformdistributed storage | oad shall not exceed the design live |oad.
There shall be no | oads suspended directly fromthe steel deck.

3.2 SHORI NG

Shoring requirenents for placing and curing of concrete shall be as shown
on the Design Draw ngs.

3.3  ATTACHMENTS

Al fasteners shall be installed in accordance with the manufacturer's
recomrended procedure, except as otherw se specified. The deck units shal
be wel ded with nom nal 16 mmdi ameter puddle welds or fastened with screws,
powder - act uat ed fasteners or pneunmatically driven fasteners to supports as
i ndi cated on the design drawi ngs and in accordance with requirenents of SD
30. Al welding of steel deck shall be in accordance with AWS D1.3 using
nmet hods and el ectrodes as recommended by the manufacturer of the steel deck
bei ng used. Welds shall be nade only by operators previously qualified by
tests prescribed in AWs D1.3 to performthe type of work required. Welding
washers shall be used at the connections of the deck to supports if
i ndi cated on Design Drawi ngs. Welding washers shall not be used at
sidelaps. Holes and similar defects will not be acceptable. Deck ends
shall be lapped 50 nm Al partial or segnments of deck units shall be
attached to structural supports in accordance with Section 2.5 of SD DDM1.
Powder - actuated fasteners shall be driven with a | owvelocity piston tool
by an operator authorized by the nmanufacturer of the piston tool.
Pneurmatically driven fasteners shall be driven with a |owvelocity
fastening tool and shall conply with the manufacturer's recomrendati ons.
Shear connectors shall be attached as shown and shall be wel ded as per AWS
D1.1/D1. 1M through the steel deck to the steel nenber.

3.4 HOLES AND OPENI NGS

Al'l hol es and openings required shall be coordinated with the draw ngs,
speci fications, and other trades. Holes and openings shall be drilled or
cut, reinforced and framed as indicated on the draw ngs or described in the
specifications and as required for rigidity and | oad capacity. Holes and
openi ngs | ess than 150 nm across require no reinforcenent. Holes and

openi ngs 150 to 300 mm across shall be reinforced by 1.204 mm (0.0474 inch)
thick steel sheet at |east 300 mmwi der and | onger than the opening and be
fastened to the steel deck at each corner of the sheet and at a maxi mum of
150 mm on center. Holes and openings |larger than 300 mm shall be
reinforced by steel angles installed perpendicular to the steel joists and
supported by the adjacent steel joists. Steel angles shall be installed
per pendicular to the deck ribs and shall be fastened to the angles
perpendicular to the steel joists. Openings rmust not interfere with

sei sm ¢ menbers such as chords and drag struts.

3.5 PREPARATI ON OF FI RE- PROOFED SURFACES

Deck surfaces, both conposite and nonconposite, which are to receive
sprayed-on fireproofing, shall be galvanized and shall be free of al

grease, mll oil, paraffin, dirt, salt, and other contam nants which inpair
adhesi on of the fireproofing. Any required cleaning shall be done prior to
steel deck installation using a cleaning nmethod that is conpatible with the
sprayed-on fireproofing.
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SECTI ON 05400

COLD- FORVED STEEL FRAM NG
01/ 02

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 370 (1997a) Mechani cal Testing of Steel
Product s
ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM C 955 (2000a) Load-Bearing (Transverse and
Axial) Steel Studs, Runners (Tracks), and
Bracing or Bridging for Screw Application
of Gypsum Panel Products and Metal Plaster
Bases

ASTM E 329 (2000b) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Construction

AVERI CAN VEELDI NG SOCI ETY (AWS)

AWS D1. 3 (1998) Structural Welding Code - Sheet
St eel
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Franmi ng Conponents (Exterior Studs); G AE.
a. Cross sections, plans, and/or el evations showi ng conponent

types and locations for each franing application; including shop
coatings and nmaterial thicknesses for each fran ng conponent.
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b. Connection details showi ng fastener type, quantity,
| ocation, and other information to assure proper installation.

c. Drawi ngs depicting panel configuration, dinensions,
conponents, locations, and construction sequence if the Contractor
elects to install prefabricated/prefinished franes.

SD-07 Certificates
MIIl Certificates; G AQ

MII certificates or test reports fromindependent testing
agency, qualified in accordance with ASTM E 329, show ng that the
steel sheet used in the manufacture of each col d-formed conponent
conplies with the mninmumyield strengths and uncoated st eel
t hi ckness specified. Test reports shall be based on the results
of three coupon tests in accordance with ASTM A 370.

Welds; G AO

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS DL1. 3.

1.3 DELI VERY, HANDLI NG AND STORAGE
Material s shall be delivered and handl ed preventing bendi ng or other
damage, and avoi ding contact with soil or other contam nating materials.
Fi ni sh of the fram ng nmenbers shall be naintained at all tines, using an
approved hi gh zinc dust content, gal vanizing repair paint whenever
necessary to prevent the formation of rust.
PART 2 PRODUCTS
2.1  STEEL STUDS, TRACKS, BRACI NG BRI DA NG AND ACCESSORI ES
Fram ng conponents shall conply with ASTM C 955 and t he foll ow ng:
a. Material shall be corrosion-resistant steel conplying with ASTM A
653/ A 653M Grade 230 or higher, having a mininumyield of 230 MPa
and a G 60 m ni rum zi nc coati ng.
b. M nimum uncoated steel thickness (design thickness tines 0.95):
(1). Studs and Tracks: 16 ga .
(2). Bridging: Standard thickness as provided by the Manufacturer.
(3). Bracing: As indicated.

(3). Accessories: Standard thickness as provided by the
manuf act urer.

c. Stud and Track web depth: As indicated .
d. Stud flange width: 41 mm.

e. Interior stud effective section properties:
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6 inch x 14 Ga. CFMF stud properties (152 mmx 14 Ga) Flange width = 64 nm

Ix= 4.600 in. " 1914665 mmt4
Sx= 1.554 in."3 25465 mm'3
Rx= 2.352 in 60 nm
ly= 0.689 in™ 286783 nmt4
Sy=  0.397 in"3 6506 '3
Ry= 0.910 in. 23 mm
3-5/8 inch x 16 GA. CFMF stud properties (92 mmx 16 Ga.)
Ix= 0.863 in."4 359208 M4
Sx= 0.483 in."3 7915 nm'3
= 1.413 in 36 nmm
ly= 0.168 in™4 69927 mmt4
= 0.160 in"3 2622 mm'3
= 0.624 in. 16 mMm

f. Structural stud section properties are indicated on the Draw ngs.
2.2 MARKI NGS
Studs and track shall have product markings on the web of the section. The
mar ki ngs shall be repeated throughout the I ength of the nmenber at a naxi mum
spaci ng of 1200 mm on center and shall be legible and easily read. The
product marking shall include the follow ng:
a. Manufacturer's identification
b. M ninum delivered uncoated steel thickness.
c. Protective coating designator
d. Mnimumyield strength.
2.3 CONNECTI ONS

Attach components by welding. Secure cold fornmed netal framing to
supporting structure as indicated on the draw ngs.

PART 3 EXECUTI ON
3.1 Del i very, Handling and Storage

a. Materials shall be delivered and handled in a manner to avoid
bendi ng or other damage and to avoid contact with the soil or other
contam nating nmaterial s.

b. Finish of the fram ng menbers shall be nmaintained at all tinmes,
usi ng an approved high zinc dust content gal vani zing repair paint whenever
necessary to prevent the formation of rust.

3.2 CONNECTI ONS
3.2.1 \Welds
Al welding shall be perfornmed in accordance with AWS D1.3, as nodified by

AlSI SG671. Al welders, welding operations, and wel di ng procedures shal
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be qualified according to AW5 D1.3. All welds shall be cleaned and coated
with rust inhibitive gal vani zi ng paint.

3.2.2 Anchors

Anchors shall be of the type, size, and | ocation shown on the draw ngs.
3.3 I NSTALLATI ON
3.3.1 General Requirenents

a. Prefabricated franes shall be square, with conponents attached to
prevent racking during fabrication, transportation, and lifting.
Desi gn and construction of frames shall include provisions for
lifting.

b. Cutting of steel framing shall be by saw, shear, or plasna cutting
equi pnment. Oxyacetylene torch cutting is not pernmitted

c. Tenporary bracing shall be provided and remain in place until work
is permanently stabilized.

d. Abutting lengths of track shall be butt-welded, spliced, or each
| ength securely anchored to a common structural element. Track
shal | be securely anchored to the supporting structure as shown on
t he draw ngs.

e. Splicing of fram ng conponents, other than track and tension
menbers, is not permtted.

f. Wre tying of fram ng nenbers is not permtted.

3.3.2 Non- Load Bearing Walls (Curtain walls)
a. Studs shall be spaced as shown on the draw ngs.

b. Studs shall be plunbed, aligned, and secured to the continuous
runner tracks at each end, unless the stud end term nates at a
defl ection track.

c. Tracks shall be securely anchored to the supporting structure as
shown on the draw ngs.

d. Framed wall openings shall include headers and supporting
conponents as shown on the drawi ngs. Headers shall be installed
in all openings that are larger than the stud spacing in a wall

e. At wall openings for doors, w ndows and other similar features,
the fram ng system shall provide for the installation and
anchorage of the required subframes or finish franes. Stee
franmes shall be securely attached through built-in anchors to the

nearest stud on each side of the opening with self-drilling
screws. Double studs shall be provided at both janbs of all door
openi ngs.

f. Installation of sheathing, wallboards, or any other collatera

material shall be perforned in accordance with the product
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manuf acturer's specifications.

Components (Deflection Track and/or Slide dips) shall be provided
at locations shown on the drawi ngs to accombdate potenti al
novenents of Primary Franmes. Construction shall accomobdate a

vertical novenment of 25 mm

4 TOLERANCES

Vertical alignment (plunbness) of studs shall be within 1/960th of the

span. Horizontal alignnment (levelness) of walls shall be within 1/960th of

their respective lengths. Spacing of studs shall not be nore than plus 3 mm
fromthe designed spacing providing the the cunmul ative error does not

exceed the requirenments of the finishing material.

-- End of Section --
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REFERENCES
SUBM TTALS
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GENERAL REQUI REMENTS

DI SSI M LAR MATERI ALS

WORKMANSHI P

ANCHORAGE

ALUM NUM FI NI SHES

SHOP PAI NTI NG

DESI GN CRI TERI A FOR STEEL STAI RS & RAI LI NGS

.1 Stairs
.2 Quardrails
.3 Rai sed Seating Platform

PRCODUCTS

ACCESS DOORS AND PANELS
CORNER GUARDS AND SHI ELDS
Pl PE GUARDS AND PI PE PCSTS
FLOOR PLATES

HANDRAI LS AND GUARDAI LS

.1 Steel Handrails, Including Carbon Steel Inserts
CABLES
.1 Wre Rope d anps
.2 U Bolts
LADDERS

M SCELLANEQUS

SAFETY NOSI NG
STEEL STAI RS
FI RE EXTI NGUI SHER CABI NETS
FLOOR GRATI NGS AND FRAMES

EXECUTI ON

GENERAL | NSTALLATI ON REQUI REMENTS
REMOVABLE ACCESS PANELS

| NSTALLATI ON OF PI PE GUARDS
ATTACHVENT OF HANDRAI LS

.1 Install ation of Exterior Steel Handrails
.2 Installation of Steel Handrails Along Walls

| NSTALLATI ON OF SAFETY NOSI NGS
| NSTALLATI ON OF FI RE EXTI NGUI SHER CABI NETS
| NSTALLATI ON OF FLOOR GRATI NGS
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SECTI ON 05500

M SCELLANEQUS METAL
01/ 02

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSOCI ATI ON ( AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Al4.3 (1992) Ladders - Fixed - Safety
Requi renment s

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 123/ A 123M (2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 269 (2002) Seam ess and Wl ded Austenitic
Stai nl ess Steel Tubing

ASTM A 283/ A 283M (2000) Low and Internediate Tensile
Strength Carbon Steel Plates

ASTM A 36/ A 36M (2000a) Carbon Structural Steel

ASTM A 307 (2002) Carbon Steel Bolts and Studs, 60000
psi Tensile Strength

ASTM A 312 (2002) Seanl ess and Wl ded Austenitic
Stainl ess Steel Pipes

ASTM A 475 (1998) Zinc-Coated Steel Wre Strand

ASTM A 492 (2000) Stainless Wre Rope.

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot- D pped,

Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) GCeneral Requirenments for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process
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ASTM D 2047 (1999) Static Coefficient of Friction of
Pol i sh- Coat ed Fl oor Surfaces as Measured
by the Janes Machi ne

ASTM E 814 (2000) Fire Tests of Through-Penetration
Fire Stops

AMERI CAN VWELDI NG SOCI ETY ( AWG)
AWS D1.1/D1. 1M (2000) Structural Welding Code - Steel
NATI ONAL ASSCCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM
NAAMM MBG 531 (1994) Metal Bar Grating Mnual
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 10 (1998; Errata 10-98-1) Portable Fire
Exti ngui shers

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-344 (Rev B) Lacquer, Cear doss, Exterior,
Interior

FEDERAL SPECI FI CATI ONS ( FS)

FF- C- 450 (1974) d anps, Wre Rope

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
M scel | aneous Metal ltens; G AE

Detail drawi ngs indicating material thickness, type, grade, and
cl ass; dinensions; and construction details. Draw ngs shall
i nclude catalog cuts, erection details, nmanufacturer's descriptive
data and installation instructions, and tenplates. Detail
drawi ngs for the following itens: For Shop Draw ngs of stairs,
railings, and raised seating platform provide draw ngs stanped by
Col orado Regi stered Engi neer.

SD- 05 Design Data
Stairs and Railings; G AE
Stairs shown on Architectural Drawi ngs are conceptual.
Contractor shall maintain the intent by use of the shapes shown on

the Architectural Drawi ngs and shall subnit cal cul ati ons stanped
by a Col orado Regi stered Professional Engineer for the structural
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1

design of the steel stairs before proceeding with fabrication
Rai sed Seating Platform G AE

Contactor shall submit calcul ati ons stanped by a Col orado
Regi st ered Professional Engineer for the structural design of the
rai sed seating platformbefore proceeding with fabrication

2.1 Services of a Professional Engineer

The Contractor shall obtain the services of a Registered Professiona

engi neer to design, supervise and inspect the installation of the itens
identified by this specification that require structural design and stanped
submittals. The Registered Professional Engineer refers to a person, who,
by reason of his knowl edge of the physical sciences and the principles of
engi neering and mat hemati cs, acquired by education and related practical
experience, is qualified to engage in the practice of structural design.
Stairs, railings, and raised seating platformare designed, installed, and
i nspected in accordance with the requirenments specifi ed.

.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurenents and shall take all field
neasur enents necessary before fabrication. WlIlding to or on structura
steel shall be in accordance with AWs D1.1/D1.1M Itens specified to be
gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123/ A 123M ASTM A 653/ A 653M or ASTM A 924/ A 924M as applicabl e.
Exposed fastenings shall be conpatible naterials, shall generally match in
color and finish, and shall harnonize with the material to which fastenings
are applied. Materials and parts necessary to conplete each item even

t hough such work is not definitely shown or specified, shall be included.
Poor matching of holes for fasteners shall be cause for rejection.
Fast eni ngs shall be conceal ed where practicable. Thickness of netal and
details of assenbly and supports shall provide strength and stiffness.

Joi nts exposed to the weather shall be forned to exclude water.

.4 DI SSI M LAR MATERI ALS

Wiere dissimlar netals are in contact, or where aluminumis in contact
with concrete, nortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

.5 WORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punchi ng shall produce
clean true lines and surfaces. Wl ding shall be continuous along the
entire area of contact except where tack welding is permtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snpoth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
Where tight fits are required, joints shall be mlled. Corner joints shal
be coped or mitered, well fornmed, and in true alignnent. Wrk shall be
accurately set to established lines and el evations and securely fastened in
pl ace. Installation shall be in accordance with nmanufacturer's
installation instructions and approved draw ngs, cuts, and details.
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1.6  ANCHORAGE

Anchor age shall be provided where necessary for fastening m scell aneous
netal itenms securely in place. Anchorage not otherw se specified or

i ndi cated shall include slotted inserts made to engage with the anchors,
expansi on shi el ds, and power-driven fasteners when approved for concrete;
toggl e bolts and through bolts for masonry; machi ne and carriage bolts for
steel; and lag bolts and screws for wood.

1.7 ALUM NUM FI NI SHES

Unl ess ot herwi se specified, alum numitens shall have anodi zed finish. The
thi ckness of the coating shall be not |ess than that specified for
protective and decorative type finishes for items used in interior

| ocations or architectural Class | type finish for itens used in exterior

| ocations in AA DAF-45. |Itens to be anodi zed shall receive a polished
satin finish. Al umnumsurfaces to be in contact with plaster or concrete
during construction shall be protected with a field coat conformng to CID
A- A- 344.

1.8 SHOP PAI NTI NG

Surfaces of ferrous netal except gal vani zed surfaces, shall be cl eaned and
shop coated with the manufacturer's standard protective coating unless

ot herw se specified. Surfaces of items to be enbedded in concrete shal

not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recomendati ons or as specified.

1.9 DESI GN CRI TERI A FOR STEEL STAI RS & RAI LI NGS

General: Contractor shall verify stair and railing designs shown on
Architectural Draw ngs Design in accordance with Uniform Buil di ng Code.

1.9.1 Stairs
Stair treads and | andi ngs shall be designed to support a uniforml oad of
4.79 kPa (100 psf) of a concentrated |ocate of 136 kg (300 Ib) on an area
of 2580 sq. mm (4 sq. in.). Limt deflection treads, |andings and fram ng
menbers to 1/180 of span.

1.9.2 Quardrails
Design guardrails to withstand a concentrated | oad of 0.89 kn (200 |b) per
lineal foot at any point or direction, or a uniformload of 0.22 kn (50 |b)
per lineal foot horizontally concurrent with uniformload of 0.44 kn (100
I b) per lineal foot vertically, downward.

1.9.3 Rai sed Seating Platform
The rai sed seating platformshall be designed nmeeting all criteria outlined
in ASCE 7-98 m ni num Design | oads for buil dings and other structures and
the 1997 Uniform Buil di ng Code.

PART 2 PRODUCTS

2.1  ACCESS DOORS AND PANELS
Doors and panels shall be flush type except in areas with wall tile finish.

Frames for access doors shall be fabricated of not lighter than 1.52 mm
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(16 gauge) steel with welded joints and finished with anchorage for
securing into construction. Access doors shall be a m ni mum of 350 by 500
mm and of not lighter than 1.9 nm (14 gauge) steel, with stiffened edges,
conplete with attachments. Access doors shall be hinged to frane and
provided with a flush face, screw driver operated |latch. Access doors in
areas of tile finish shall have recessed face to receive tile finish
Exposed netal surfaces shall have a shop applied prine coat.

2.2 CORNER GUARDS AND SHI ELDS

Corner guards and shields for janbs and sills of openings and edges of

pl atforns shall be steel shapes and plates anchored in nmasonry or concrete
with wel ded steel straps or end weld stud anchors. Corner guards on
exterior shall be gal vani zed.

2.3 Pl PE GUARDS AND PI PE PCSTS

Pi pe guards and posts shall be heavy duty steel pipe conformng to ASTM A
53/ A 53M Type E or S, weight STD, rust inhibitive prinmer finish.

2.4 FLOOR PLATES

Fl oor plates shall be 6 mmthick, slip-resistant, carbon steel conformng
to ASTM A 283/ A 283M having a mininum static coefficient of friction of
0.50 when tested in accordance with ASTM D 2047. \Waring surface shall be
al um num oxi de or silicon carbide.

2.5 HANDRAI LS AND GUARDAI LS

Handrails shall be designed to resist a concentrated | oad of 890 N (200
pounds) in any direction at any point of the top of the rail or 292 Newt ons
per neter (20 pounds per foot) applied horizontally to top of the rail

whi chever is nore severe. Contractor shall verify design shown on
Architectural Drawings prior to fabrication.

2.5.1 Steel Handrails, Including Carbon Steel Inserts

Interior handrails, including inserts in concrete, shall be Type 304
Stai nl ess steel pipe conforming to ASTM A 312 or stainless steel tubing
conformng to ASTM A 269. Steel railings shall be 40 mm nom nal size.
Infill between top rail and stair stringer shall be 6 mm dianeter cable
consi sting of Type 304 stainless steel wire in accordance with ASTM A 492.
Exterior railings shall be hot-dip gal vani zed pi pe conform ng to ASTM 53 or
hot - di p gal vani zed tubi ng conform ng to ASTM A 500.

a. Join posts, rail, and corners by one of the follow ng nethods:

(1) Flush type rail fittings of comercial standard, wel ded and
ground snmooth with railing splice | ocks secured with 10 nmm
hexagonal recessed-head setscrews.

(2) Mtered and welded joints by fitting post to top rail and
internediate rail to post, mitering corners, groove wel ding
joints, and grinding smooth. Railing splices shall be butted and
reinforced by a tight fitting interior sleeve not |ess than 150 nm
| ong.

(3) Railings may be bent at corners in lieu of jointing, provided
bends are nade in suitable jigs and the pipe is not crushed.
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b. Provide woven nesh infill, toe-boards, and brackets as indicated.
2.6 CABLES
Cabl es for exterior barriers shall be prestretched, 6 x 19 class, |.RWC

gal vani zed wire rope of the sizes indicated. Wre rope shall conformto
ASTM A 475, high strength grade with Cass A coating. Cables shall have
factory attached, galvanized fittings as indicated.

2.6.1 Wre Rope O anps
Type |, Galvani zed per FF-C 450.
2.6.2 U-Bolts

13 mmdi aneter steel bolts with hex nuts, galvanized in accordance with
ASTM A 307.

2.7 LADDERS

Ladders shall be shop prinme painted steel or mll-finish alumnum fixed
rail type in accordance with ANSI Al4. 3.

2.8 M SCELLANEQCUS

M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework, such as lintels, sill angles, mscellaneous
nounti ngs, and franes, shall be provided to conplete the work.

2.9 SAFETY NOSI NG

Saf ety nosings for exterior concrete stairs shall be of cast alum numwth
pl ain, abrasive surface. Nosing shall be 75 mmwi de and term nating at not
nore than 150 mm from the ends of treads, except nosing for netal pan
cenent-filled treads shall extend the full length of the tread. Safety
nosi ngs shall be provided with anchors not |less than 19 mm | ong.

Integrally cast nushroom anchors are not acceptable.

2.10 STEEL STAI RS

Interior steel stairs shall be conplete with structural header channel s,
steel tube stringers,nmetal pan concrete-filled treads, |andings, colums,
stai nl ess steel handrails, and necessary bolts and other fastenings as
indicated. Concrete fill shall be site-placed. Structural steel shal
conformto ASTM A 36/ A 36M Stairs and accessories shall be shop prine
painted. Risers on stairs with nmetal pan treads shall be defornmed to form
a sanitary cove to retain the tread concrete. Tread pans shall be wel ded
to stringers on upper surfaces so that concrete fill covers welds.

2.11 FI RE EXTI NGUI SHER CABI NETS

Cabinets to be located in fire-rated walls shall be fire-rated type,
fabricated in accordance with ASTM E 814, and shall be listed by an
approved testing agency for 1- and 2-hour conbustible and non-conbusti bl e
wal | systems. The testing agency's seal shall be affixed to each
fire-rated cabinet. Cabinets shall be of the sem -recessed type suitable
for 4.5 kg extinguishers. Box and trimshall be of heavy gage rolled
steel. Trimshall project 2-1/2 inches maximum wth rolled edges. Door
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shall be arigid frame with full Iength piano type hinge and doubl e
strength (DSA) gl ass panel. Door and panel shall be prine-coated inside
and out.

2.12 FLOOR GRATI NGS AND FRAMES

Carbon steel grating shall be designed in accordance with NAAMM MBG 531 to
neet the indicated | oad requirenents. Edges shall be banded with bars 6 nm
| ess in height than bearing bars for grating sizes above 19 nm Bandi ng
bars shall be flush with the top of bearing grating. Frames shall be of
wel ded steel construction finished to match the grating. Floor gratings

and frames shall be gal vani zed after fabrication

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Al itenms shall be installed at the | ocations shown and according to the
manuf acturer's recomendations. Itens |listed bel ow require additiona
procedures as specified.

3.2 REMOVABLE ACCESS PANELS

A renovabl e access panel not |ess than 300 by 300 nmshall be installed
directly bel ow each valve, flow indicator, danper, or air splitter that is
| ocated above the ceiling, other than an acoustical ceiling, and that would
ot herwi se not be accessi bl e.

3.3 | NSTALLATI ON OF Pl PE GUARDS

Pi pe guards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete
specified in Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE.

3.4  ATTACHMENT COF HANDRAILS

Toeboards and brackets shall be installed where indicated. Splices, where
required, shall be nmade at expansion joints. Renovable sections shall be
installed as indicated.

3.4.1 Installation of Exterior Steel Handrails

Installation shall be in pipe sleeves enbedded in concrete and filled with
nolten | ead or sul phur with anchorage covered with standard pipe collar

pi nned to post or by means of pipe sleeves secured to base plates bolted to
stringers or structural steel framework. Rail ends shall be secured by
steel pipe flanges anchored by expansi on shields and bolts. Through-bolted
to a back plate or by 6 mnmlag bolts to studs or solid backing.

3.4.2 Installation of Steel Handrails Along Walls
Railings shall be secured to walls on brackets. Brackets shall be fastened
to studs or blocking with 6 mmlag bolts. Rail ends shall curve back to
terminate at the face of wall finish

3.5 | NSTALLATI ON OF SAFETY NOSI NGS
Nosi ng shall be conpletely enbedded in concrete before the initial set of

the concrete occurs and shall finish flush with the top of the concrete
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surf ace.
3.6 | NSTALLATI ON OF FI RE EXTI NGUI SHER CABI NETS

Metal fire extinguisher cabinets shall be furnished and installed in
accordance with NFPA 10 where shown on the draw ngs or specified.

3.7 | NSTALLATI ON OF FLOOR GRATI NGS

Attach grates with non-renovabl e, corrosion-resistant fasteners to
gal vani zed steel frames, cast into concrete.

-- End of Section --
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SECTI ON 05520

GLAZED GUARD RAI LS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM B 221 (1992) Al umi num and Al unmi num Al | oy
Extruded Bars, Rods, Wre, Shapes, and
Tubes

1.2 GENERAL REQUI REMENTS

Definitions in ASTME 985 for railing-related terns apply to this section.
otain railing systens froma single manufacturer. Engage a qualified
prof essi onal engi neer to prepare or supervise the preparation of structura
computations for railing systens to determ ne conpliance with structura
performance requirenments indicated. Engage a professional engineer who is
licensed to practice in jurisdiction where Project is |located and who is
experienced in providing structural engineering services of the kind
required for work of this section.

1.3 SYSTEM PERFORMANCE

Structural performance of Handrails and Railing Systems: Design, engineer,
fabricate, and install handrails and railing systens to withstand the
followi ng structural |oads w thout exceeding the all owabl e desi gn worki ng
stress of the materials for handrails, railing systens, anchors, and
connections. Apply each load to produce the maxi mum stress in each of the
respective components conprising handrails and railing systens.

1.3.1 Rai| Systens capable of withstanding the follow ng | oads applied as
i ndi cat ed.

a. Uniformload of 730 VM (50 I b/ft) applied horizontally at the top of
t he guard.

b. Uniformload of 1.2 kN'sg.m (25 psf) applied horizontally to the
infill area of the Guard (concurrent with load in (a.) above).
1.3.2 Ther mal Desi gn:

Desi gn provisions shall be nade to allow for thermal expansion and
contraction in order to prevent stress cracking of glass panels.
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1.4 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Dat a;
Manuf acturer's Data; G AE

Manuf acturer's technical data for products and processes used in handrails
and railing systens, including finishes and gl ass.

SD- 02 Shop Drawi ngs;
Fabrication and Installation Draw ngs; G AE

Show details of fabrication and installation for each type and materi al
railing systemrequired including plans, elevations, sections, profiles of
rails, fittings, connections, and anchors. Drawi ngs shall be sealed by a
Regi st ered Engi neer.

SD- 06 Test Reports.

Test reports fromindependent testing | aboratory evidencing conpliance of
handrails and railing systens with ASTM E 985. |nclude structura
conmput ati ons evi denci ng conpliance of handrails and railing systens with
desi gn | oadi ngs i ndi cat ed.

1.5 STORAGE

Store handrails and railing systens in clean, dry |location, away from
uncured concrete and masonry, protected agai nst damage of any kind. Cover
with water proof paper, tarpaulin, or polyethylene sheeting; allow for air
circulation inside the covering.

PART 2 PRODUCTS
2.1 MANUFACTURERS

Subj ect to compliance with design requirenents, provide handrails and
railing systems of one of the follow ng or approved equal .

a. AC dass Products.
b. Architectural Art Mg., Inc.
c. Bluncraft of Pittsburgh.
d. Lavi Industries.
e. Livers Bronze Co.
f. Newman Bros., Inc.
g. Poma Corp.
2.2 SYSTEM DESCRI PTI ON
Guard system consi sting of horizontal, nmetal top rail, vertical, glass

infill panels and bottom shoe noldings with glazing and fastening
accessories, conplete to provide engi neered system
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2.

3 MATERI ALS

. 3.1 Top Rai
ASTM B , Type 302 or 304 roll-fornmed stainless steel tube shape, and forned
with glazing receiver channel. Finish: 4, Size: 3-inch dianeter

. 3.2 G ass Infill Panels

1/2-inch thickness, fully tenpered clear glass, ASTM C 1048 Kind FT C
ondition A Type |, G azing Select, edges rounded and ends fini shed snooth.
Conply with ANSI Zz97.1 and CFR 16 part 1201.

.3.3 Bott om Shoe Mbl di ng

ASTM B 221, Alloy 6063, Tenper T-52, extruded al um num nolding, fornmed to
channel shape to receive glass and glazing. Finish: stainless stee
covering, finish 4. Size 4 1/4-inch high x 2 1/2-inch width, netal

thi ckness approximately 3/4-inch, with provisions for fasteners to
structural steel base.

. 3.4 d azing

PVC setting bl ocks, inserts, and fillers to nount glass infill panels into
shoe nol di ngs and toprails.

.3.5 Mounting Bolts

1/2-inch Stainless steel fasteners at 12-inch maxi mnum spaci ng.

.3.6 Toprail end Caps

Anodi zed alumnumto match rail size and finish

.4 FABRI CATI ON

.4.1 Cener al

Fabricate handrails and railings to design, dinmensions and details
i ndi cat ed.

4.2 Shop Assenbly

Preassenble itens in shop to greatest extent possible to mnimze field
splicing and assenbly. Disassenble units only as necessary for shipping
and handling limtations. Cearly mark units for reassenbly and

coordi nated installation.

.4.3 d ass Panel s

Provide for proper edge clearance and bite on glass. Provide thickness
indicated or, if not otherw se indicated, thickness recomended by
manuf acturer for size and | oading conditions indicated.

.4.4  Anchorage Devices

Furni sh inserts and ot her anchorage devices for connecting handrails and
railing systens to building structure and | am nated gl ass to railings.

SECTI ON 05520 Page 4



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

Fabri cate anchorage devi ces which are capable of w thstanding | oadings
i nposed by handrails and railing systens. Coordinate anchorage devices
wi th supporting structure.

PART 3 EXECUTI ON
3.1 PREPARATI ON

Coordi nate setting draw ngs, diagrans, tenplates, instructions, and
directions for installation of anchorages, such as sleeves, inserts, anchor
bolts and m scel l aneous itens. Coordinate delivery of such itens to
project site. Take field nmeasurenents prior to fabrication.

3.2 | NSTALLATI ON
3.2.1 Cener al

Performcutting, drilling and fitting required for installation of
handrails and railings. Set work accurately in location, alignhment and
el evation, plunb, level, true and free of rack, neasured from established
lines and levels. Do not weld, cut or abrade surfaces of handrail or
railing conponents which have been finished after fabrication, and are
intended for field connection by nechani cal means wi thout further cutting
or fitting.

3.2.2 d ass Panel s
Install assenbly to comply with railing manufacturer's instructions.

3.2.3 Protection
Protect finishes of railing systens and handrails from damage during
construction period by use of tenporary protective covering approved by
railing manufacturer. Renpve protective covering at tinme of Substantial
Conpl etion. Restore Finishes damaged during installation and construction
period so that no evidence renmains of correction work. Return itenms which

cannot be refinished in the field to the shop; make required alterations
and refinish entire unit, or provide new units as required.

-- End of Section --
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ARCHI TECTURAL JO NT SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

PEAO

extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

AMERI CAN SOCUETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 209 (2000) Al unmi num and Al unmi num Al | oy Sheet
and Plate

ASTM B 221 (2000) Al umi num and Al umi num Al | oy
Extruded Bars, Rods, Wre, Profiles and
Tubes

ASTM D 2000 (2001) dassification System for Rubber

Products in Autonmative Applications

.2 DEFI NI TI ONS

2.1 Architectural Joint System

Any filler or cover used to span, fill, cover, or seal a joint, except
expandi ng foam seal s and poured or foaned in-place seal ants.

. 2.2 Cyclic Mvenent

Peri odi c change between wi dest and narrowest joint widths in an
automatically mechanically controlled system

.2.3 Fire Barriers

Any material or material conbination, when fire tested after cycling,
designated to resist passage of flane and hot gases through a nmovenent
joint.

.2.4 Maxi mum Joi nt Wdth

Wdest linear gap a joint systemtolerates and perforns its designed
function w thout danmaging its functional capabilities.

.2.5 M ni mum Joint Wdth

Narrowest |inear gap a joint systemtolerates and perfornms its designed
function w thout danaging its functional capabilities.

.2.6 Moverrent Capability

Val ue obtained fromthe difference between w dest and narrowest w dths of a

joint opening typically expressed in nunerical values (nmor inches) or
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percent age of nominal val ue of joint wdth.
1.2.7 Nomi nal Joint Wdth

Wdth of linear gap indicated as representing the conditions existing when
architectural joint systens will be installed or, if no nomnal joint width
is indicated, a width equal to the sum of naxi num and m ni num joi nt w dths
di vi ded by two.

1.3 PERFORMANCE REQUI REMENTS
1.3.1 Cener al

Provide factory-fabricated architectural joint systens capabl e of

wi t hstandi ng the types of |oads and of accommodating the kinds of novenent,
and the other functions for which they are designed including those
specified below, without failure. Types of failure include those listed in
Appendi x X3 of ASTM E 1399.

1. Pedestrian Traffic Joints: Support pedestrian traffic across joint.
2. Exterior Joints: Mintain continuity of weather enclosure.

3. Joints in Snoke Barriers: Miintain integrity of snobke barrier

4. Joints in Acoustically Rated Assenblies: |Inhibit passage of

ai rbor ne noi se.

5. Oher Joints: \Where indicated, provide joint systens that prevent
penetrati on of water, noisture, and other substances deleterious to
bui | di ng components or content.

6. Seismic Joints: Remain in place on exposure to seismc activity
(nmovenent).

7. Joints in Surfaces with Architectural Finishes: Serve as finished
architectural joint closures.

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Pl acenent Draw ngs; G AE
Include |ine diagrans showing entire route of each joint system
pl ans, el evations, sections, details, joints, splices, |ocations
of joints and splices, and attachnents to other Wrk. Were joint
systens change pl anes, provide |sonetric Draw ngs depicting how
conmponents interconnect to achieve continuity of joint covers and
fillers.

SD- 03 Product Data
Product Data; G AE

I ncl ude manufacturer's product specifications, construction
details, material and finish descriptions, and di nensions of
i ndi vi dual conponents and seal s.
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SD- 04 Sanpl es
Sanples for Initial Selection; G AE
Manufacturer's color charts consisting of units or sections of
units showing the full range of colors, textures, and patterns
avai l abl e for each exposed nmetal and el astoneric material of joint
system i ndi cat ed.

1. Include simlar Sanples of naterial for joints and accessories
i nvol ving col or sel ection.

SD-06 Test Reports
Product Test Report; G AE.
Froma qualified testing agency indicating architectural joint
systenms conply with requirenents, based on conprehensive testing
of current products.
1.5 QUALI TY ASSURANCE
1.5.1 Source Limtations
ot ain architectural joint systems through one source froma single
manuf acturer for each type of joint. Coordinate conpatibility with

adj oining joint systens specified in other Sections.

1.5.2 Product Options
Drawi ngs indicate size, profiles, and dimensional requirenents of
architectural joint systens and are based on the specific systens
indicated. Oher manufacturers' systens conplying with requirenents may be
considered. Refer to Division 1 Section "Product Requirenents."
1. Do not nodify intended aesthetic effects, except with Contracting

Oficer's approval. |If nodifications are proposed, submt
conpr ehensi ve expl anatory data to Contracting O ficer for review.

PART 2 PRODUCTS

2.1 MANUFACTURERS

2.1.1 Basi s- of - Desi gn Products
The design for each architectural joint systemspecified in Part 2
"Architectural Joint Systens" Article below is based on the products naned.
A prodcut manufactured by any manufacturer neeting the requirenents
speci fied may be used.

2.2 MATERI ALS

2.2.1 Al un num

ASTM B 221 (ASTM B 221M, alloy 6063-T5 for extrusions; ASTM B 209 (ASTM B
209V, alloy 6061-T6 for sheet and pl ate.

1. Apply nmanufacturer's standard protective coating on al um num
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2.

2.

surfaces to be placed in contact with cenentitious naterials.
2.2 Pref ormed Seal s

Single or nmulticellular extruded el astonmeric seals designed with or w thout
continuous, longitudinal, internal baffles. Forned to be installed in
frames or with anchored flanges, in color indicated or, if not indicated,
as selected by Contracting O ficer frommanufacturer's standard col ors.

. 2.3 Strip Seals

El astoneri c nmenbrane or tubular extrusions with a continuous |ongitudina
internal baffle systemthroughout conplying with ASTM E 1783; used with
compati bl e franes, flanges, and nol ded-rubber anchor bl ocks.

. 2.4 Conpressi on Seal s

Prefornmed, elastoneric extrusions having internal baffle system conplying
with ASTM E 1612 in sizes and profiles indicated or as recommended by
manuf act urer.

.2.5 Accessori es

Manuf acturer's standard anchors, clips, fasteners, set screws, spacers,
flexible noisture barrier and filler materials, drain tubes, |ubricants,
adhesi ves, and other accessories conpatible with material in contact, as
i ndicated or required for conplete installations.

.3 ARCHI TECTURAL JO NT SYSTEMS

. 3.1 CGener a

Provide joint systems of design, basic profile, materials, and operation
indicated. Provide units with the capability to accommpdate joint widths
i ndi cated and variations in adjacent surfaces.

1. Furnish units in |longest practicable lengths to nininize nunber of
end joints. Provide hairline mtered corners where joint changes
directions or abuts other materials.

2. Include closure naterials and transition pieces, tee-joints,
corners, curbs, cross-connections, and other accessories as required to
provi de conti nuous joint systens.

3. Franes for Strip Seals: Designed with sem closed cavity that

provi des a mechanical |ock for seals of type indicated.

3.2 Fl oor Joint System
Metal frames and covers for interior pedestrian traffic joints.

Basi s-of - Desi gn Product: C S Group HFX series.

Maxi mum Joint Wdth: 25 to 51 nm(1- to 2 inches).

Nom nal Joint Wdth: 13 to 25 nm(1/2 to 1 inch).

M ni mum Joint Wdth: 6 to 13 mm (1/4 to 1/2 inch).

Moverrent Capability: 45 mm (1-3/4 inches).

Type of Myvenent Capability: Expansion and contraction

. Cyclic-Mvenent - Test - Response Characteristics: No evidence of
visual fatigue, inability to cycle between designated joint wdths, or
other types of failure as determ ned by testing products identical to
t hose indicated per ASTM E 1399 incl udi ng Appendi x X3.

NoOhk®wWNE
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2.

2.

2.

2.

3.

3

8. Exposed Cover Material: Al umnum clear anodized finish.
9. Exposed Frane Material: Same material and finish as exposed cover
mat eri al .

Wal | Joint System

Metal frames and covers for exterior joints between curtain wall fram ng
and netal wall paneling.

3.

4

Basi s-of - Desi gn Product: C-S Goup, SF 200.

Maxi mum Joint Wdth: 50 nmm (2 inches).

Nom nal Joint Wdth: 25 mm (1 inch).

M ni mum Joint Wdth: 12 mm (1/2 inch).

Moverrent Capability: 38 mm (1-1/2 inches).

Type of Myvenent Capability: Expansion and contraction.

. Cyclic-Mvenent - Test - Response Characteristics: No evidence of
visual fatigue, inability to cycle between designated joint widths, or
other types of failure as determ ned by testing products identical to
those indicated per ASTM E 1399 incl udi ng Appendi x X3.

NOUAWNE

8. Exposed Cover Material: Al umnum clear anodized finished to match
curtain wall framng or nmetal wall panels.

9. Exposed Frane Material: Sanme material and finish as exposed cover
material .

10. Moisture Barrier: Provide nanufacturer's standard prinmary and
secondary extruded PVC

Wl | -t o- Roof Joint System

Metal frames and preforned seals for exterior joints.

4

Basi s- of - Desi gn Product: GC S Group, BRJ Series.

Maxi mum Joi nt Wdth: 50 mm (2 inches).

Nom nal Joint Wdth: 25 mm (1 inch).

M ni mum Joint Wdth: 12 nm (1/2 inch).

Moverrent Capability: 38 mm (1-1/2 inches).

Type of Movenment Capability: Expansion and contraction.

. Cyclic-Mvenent - Test - Response Characteristics: No evidence of
visual fatigue, inability to cycle between designated joint wdths, or
other types of failure as determ ned by testing products identical to
t hose indicated per ASTM E 1399 i ncl udi ng Appendi x X3.

8. Preformed Seal Material: Mnufacturer's standard neoprene bel |l ow
wi th extruded PVC secondary seal, conplying with ASTM D 2000.

NookwNE

a. Seal Color: Color as Selected by Contracting O ficer.

9. Exposed Frane Material: A umnum mll finish.
10. Moisture Barrier: Provide manufacturer's standard unit.

FI NI SHES, GENERAL

Conply with NAAWMM s "Metal Finishes Manual for Architectural and Metal

Products" for recomendations for applying and designating finishes.

Prot ect nechani cal finishes on exposed surfaces from danage by applying a

5

strippable, tenporary protective covering before shipping.

ALUM NUM FI NI SHES

Fi ni sh desi gnations prefixed by AA conmply with the system established by
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the Al umi num Associ ati on AA 501 for designating al um num fini shes.
2.5.1 MIIl Finish

AA- MLO (Mechani cal Finish: as fabricated; no other applied finish unless
buffing is required to renove scratches, welding, or grinding produced in
fabrication process.

2.5.2 Cass |, dear Anodic Finish
AA- ML2C22A41 (Mechani cal Finish: nonspecular as fabricated; Chenica
Finish: etched, nmediummatte; Anodic Coating: Architectural dass |
clear coating 0.018 mmor thicker) conplying with AAVA 607.1

PART 3 EXECUTI ON

3.1 PREPARATI ON

3.1.1 Prepare Substrates

Prepare substrates according to architectural joint system manufacturer's
witten instructions.

3.1.2 Coor di nati on

Coordi nate and furni sh anchorages, Placenment Draw ngs, and instructions for
installing joint systems to be enbedded in or anchored to concrete or to
have recesses formed into edges of concrete slab for later placenent and
grouting-in of framnes.

3.1.3 Fast eners
Provi de anchorage devices and fasteners where necessary to secure joint
systens to in-place construction, including threaded fasteners with
drilled-in expansion shields for masonry and concrete where anchoring
nenbers are not enbedded in concrete. Provide fasteners of netal, type,
and size to suit type of construction indicated and to provide for secure
attachment of joint systens.

3.2 | NSTALLATI ON

3.2.1 Gener a
Conply with manufacturer's witten instructions for handling and installing
architectural joint assenblies and materials, unless nore stringent
requi renents are indicated.

3.2.2 Coor di nati on

Coordinate installation of architectural joint assenbly materials and
associ ated work so conpl ete assenblies conply with assenbly performance
requirenents.

3.2.3 Termination

Term nat e exposed ends of exterior architectural joint assenblies with
factory-fabricated term nati on devices to maintain waterproof system

3.2. 4 Transitions
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3.

3.

Install factory-fabricated transitions between buil di ng expansi on-j oi nt
cover assenblies and roof expansion-joint assenblies, specified in D vision
7 Section "Roof Expansion Assenblies," to provide continuous,

uni nterrupted, watertight construction.

.2.5 Cutting, Fitting, and Pl acenent

Performcutting, drilling, and fitting required to install joint systens.

1. Install joint cover assenblies in true alignnment and proper
relationship to joints and adjoining finished surfaces neasured from
established |lines and | evels.

2. Allow adequate free novenent for thernmal expansion and contraction
of metal to avoid buckling.

3. Set covers in horizontal surfaces at el evations that place exposed
surfaces flush with adjoining finishes.

4. Locate wall covers in continuous contact with adjacent surfaces.

5. Securely attach in place with required accessories.

6. Locate anchors at interval recomended by nmanufacturer, but not

I ess than 3 inches (75 nm) from each end and not nore than 24 inches

(600 nm o.c.

.2.6 Continuity

Mai ntain continuity of joint systens with a m ni mum nunber of end joints
and align netal menbers. Cut and fit ends to produce joints that wll
accommopdat e thernmal expansion and contraction of netal to avoid buckling of
franes. Adhere flexible filler nmaterials, if any, to frames wth adhesive
or pressure-sensitive tape as recommended by manufacturer.

2.7 Extruded Preformed Seal s

Install seals to conply with manufacturer's witten instructions and with
m ni mum nunber of end joints.

1. For straight sections, provide preforned seals in continuous

| engt hs.

2. Vulcanize or heat-weld field splice joints in preformed sea

material to provide watertight joints using procedures recomended by
manuf act urer.

3. Apply adhesive, epoxy, or |ubricant adhesive approved by

manuf acturer to both frane interfaces before installing prefornmed seals.
4. Seal transitions according to manufacturer's witten instructions.
5. Install foam seals wth adhesive recommended by manufacturer and
heat seal all splices.

2.8 Joint Systens with Seals

Seal end joints within continuous runs and joints at transitions according
to manufacturer's witten instructions to provide a watertight installation.

3  CLEANI NG AND PROTECTI ON
Do not renove protective covering until finish work in adjacent areas is
compl ete. \When protective covering is rempved, clean exposed neta

surfaces to conply with manufacturer's witten instructions.

-- End of Section --
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SECTI ON 06100

ROUGH CARPENTRY
02/ 02

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN FOREST & PAPER ASSCCI ATl ON ( AF&PA)
AF&PA T101 (1991; Supple 1993; Addenda Apr 1997;

Suppl e TO2) National Design Specification
for Wod Construction

AF&PA T11 (1988) Manual for Wod Franme Construction
* %

AVERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)

Al TC 111 (1979) Recommended Practice for Protection
of Structural dued Lam nated Ti nber
During Transit, Storage and Erection

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Therrmal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation
ASTM C 665 (1998) M neral - Fi ber Bl anket Ther mal

I nsul ation for Light Frame Construction
and Manuf actured Housing

ASTM C 79/ C 79M (2000) Treated Core and Nontreated Core
Gypsum Sheat hi ng Board

ASTM E 154 (1988; R 1999) Water Vapor Retarders Used
in Contact with Earth Under Concrete
Sl abs, on Walls, or as G ound Cover

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui I ding Materials

ASTM F 547 (1977; R 1995) Definitions of Terns
Relating to Nails for Use with Wod and
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Wod- Based Materials
AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)
AVWPA C2 (2000) Lumber, Tinmber, Bridge Ties and

M ne Ties - Preservative Treatnent by
Pressure Processes

AVWPA C20 (1999) Structural Lunber Fire-Retardant
Pressure Treat nent

AWPA C27 (1999) Plywood - Fire-Retardant Pressure
Tr eat nent

AVWPA C9 (1997) Plywood - Preservative Treatnment by

Pressure Processes

AVWPA M4 (1999) Standard for the Care of
Preservative-Treated Wod Products

AVWPA P5 (2000) Standards for \Waterborne
Preservatives

APA - THE ENA NEERED WOOD ASSOCI ATI ON ( APA)

APA EWS5 R540C (1996) Builder Tips Proper Storage and
Handl i ng of d ul am Beans

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH (FM

FM LPDS 1-49 (1995) Loss Prevention Data Sheet -
Peri met er Fl ashing

U. S. DEPARTMENT OF COWMERCE ( DOC)
PS1 (1995) Construction and | ndustrial Plywood
pPS2 (1993) Whod-Base Structural -Use Panel s
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 07 Certificates
Gradi ng and Mar ki ng.
Manufacturer's certificates (approved by an American Lunber
St andar ds approved agency) attesting that |unber and material not
normal Iy grade narked nmeet the specified requirenments.
Certificate of Inspection for grade marked material by an Anerican
Lumber Standards Conmittee (ALSC) recogni zed inspecti on agency
prior to shipnent.

Insul ation; G DO
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Certificate attesting that the glass fiber, polyurethane, or
pol yi socyanurate insul ation furnished for the project contains
recovered nmaterial, and showi ng an esti mated percent of such
recovered materi al

1.3 DELI VERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well ventilated areas, and protected from extrene
changes in tenperature and humidity. Lam nated tinber shall be handl ed and
stored in accordance with AITC 111 or APA EWS R540C.

PART 2 PRODUCTS

2.1 LUMBER AND SHEATHI NG
2.1.1 Gradi ng and Mar ki ng
2.1.1.1 Lunber Products

Solid sawn and finger-jointed |unber shall bear an authorized gradestanp or
gradenmark recogni zed by ALSC, or an ALSC recogni zed certification stanp,
mar k, or hammer br and.

2.1.1.2 Pl ywood and O her Sheat hi ng Products

Materials shall bear the grademark or other identifying marks indicating
grades of material and rules or standards under which produced, including
requirenments for qualifications and authority of the inspection

organi zation. Except for plywod and wood structural panels, bundle
marking will be permitted in Iieu of marking each individual piece.
Surfaces that are to be exposed to view shall not bear grademarks or other
types of identifying marks.

2.1.2 Si zes
Lunber and material sizes shall conformto requirenments of the rules or
st andards under which produced. Unless otherw se specified, |unber shal
be surfaced on four sides. Unless otherw se specified, sizes indicated are
nom nal sizes, and actual sizes shall be within manufacturing tol erances
al | oned by the standard under which the product is produced.
2.1.3 Preservative Treat nent
Exposed areas of treated wood that are cut or drilled after treatnent shal
receive a field treatnent in accordance with AWPA MA. Except as specified

for all-heart material of the previously nentioned species, the follow ng
items shall be treated:

a. Wod nenmbers in contact with or within 455 nm of soil

b. Wod nenbers exposed to the weather and those used in roofing
systens or as nailing strips or nailers over gypsumboard wall sheat hing.

c. Wod nenbers set into concrete regardl ess of |ocation, including
flush-w t h-deck wood nailers for roofs.

d. Wod nenbers in contact with concrete that is in contact with soi
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or water or that is exposed to weather.
2.1.3.1 Lunber and Ti nbers

Lunber and tinbers shall be treated in accordance with AWPA C2 with
wat er borne preservatives listed in AWPA P5 to a retention |evel as follows:

a. 4 kg per cubic nmeter (0.25 pcf) intended for above ground use.

b. 6.4 kg per cubic neter (0.40 pcf) intended for ground contact and
fresh water use.

2.1.3.2 Pl ywood

Pl ywood shall be treated in accordance with AWPA C9 wi th wat erborne
preservatives listed in AWPA P5 to a retention |evel as foll ows:

a. 4 kg per cubic neter (0.25 pcf) intended for above ground use.

b. 6.4 kg per cubic meter (0.40 pcf) intended for ground contact and
fresh water use.

2.1. 4 Moi st ure Cont ent

At the tine |unber and other nmaterials are delivered and when installed in
the work their noisture content shall be as foll ows:

a. Treated and Untreated Lunber: 100 mmor |ess, nom nal thickness,
19 percent maxi num 125 mm or nore, nom nal thickness, 23 percent nmaxi mum
in a 75 mmperineter of the tinber cross-section.

b. WMaterials Oher Than Lunber: |n accordance with standard under
whi ch product is produced.

2.1.5 Fi re- Ret ardant Treat nment

Fire-retardant treated wood shall be pressure treated in accordance wth
AWPA C20 for |unmber and AWPA C27 for plywod. Material use shall be
defined in AWPA C20 and AWPA C27 for Interior Type Aand Exterior Type.
Treat nent and performance inspection shall be by an i ndependent and
qualified testing agency that establishes perfornmance ratings. Each piece
or bundle of treated material shall bear identification of the testing
agency to indicate performance in accordance with such rating. Treated
materials to be exposed to rain wetting shall be subjected to an

accel erated weat hering technique in accordance with ASTM D 2898 prior to
bei ng tested for conpliance with AWPA C20 or AWPA C27. Itens to be treated
include: Nailers and bl ocking for roofing, backboards for comruni cati ons,
sheat hing i n parapets.

2.1.6 Sheat hi ng
Sheat hing shall be gypsum board, or plywood.

2.1.6.1 Gypsum Sheat hi ng Board
G ass mat gypsum sheat hing shall conformto ASTM C 79/ C 79Mand ASTM C
1177/ C 1177M 13 mmthick (1/2 inch thick), 1200 mm w de with strai ght edges

for supports 400 mmon center w thout corner bracing of framng or for
supports 600 mm on center with corner bracing of framing; 600 mMmm wi de with
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V-tongue and groove edges for supports 400 or 600 nmon center w th corner
braci ng of fram ng.

2.1.6.2 Pl ywood

Pl ywood shall conformto PS1, APA E445R or PS2, Grade C-D or sheathing
grade with exterior glue. Sheathing for roof and walls w thout corner
bracing of fram ng shall have a span rating of 16/0 or greater for supports
400 nm on center and a span rating of 24/0 or greater for supports 600 mm
on center.

2.1.7 M scel | aneous Wbod Menbers
2.1.7.1 Nonstress G aded Menbers
Menbers shall include grounds, and nailing strips. Menbers shall be in

accordance with TABLE | for the species used. Sizes shall be as follows
unl ess ot herwi se shown:

Menber Si ze mm (i nch)
Grounds Pl aster thickness by 38.
Nai ling strips 25 x 75 (1 x 3) or 25 x 100 (1 x 4)

when used for interior
finish, otherwise 50 mm (2 inch) stock

2.1.7.2 Bl ocki ng
Bl ocki ng shall be standard or number 2 grade.
2.2  ACCESSCORI ES AND NAI LS

Mar ki ngs shall identify both the strength grade and the manufacturer.
Accessories and nails shall conformto the foll ow ng:

2.2.1 Anchor Bolts
ASTM A 307, size as indicated, galvanized conplete with nuts and washers.
2.2.2 Bolts: Lag, Toggle, and M scel |l aneous Bolts and Screws

Type, size, and finish best suited for intended use. Finish options
i nclude zi nc conpounds, cadm um and al um num pai nt inpregnated finishes.

2.2.3 Cip Angles
Steel, 5 mm (3/16 inch) thick, size best suited for intended use; or
zinc-coated steel or iron comrercial clips designed for connecting wood
nmenbers.

2.2. 4 Expansi on Shi el ds

Type and size best suited for intended use.

2.2.5 Nai | s and Stapl es
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ASTM F 547, size and type best suited for purpose; staples shall be as
recomrended by the manufacturer of the materials to be joined. For

sheat hing |l ength of nails shall be sufficient to extend 25 nmminto
supports. In general, 8-penny or larger nails shall be used for nailing
through 25 nmthick lunber and for toe nailing 50 nmthick |unber; 16-penny
or larger nails shall be used for nailing through 50 nmthick |unber.

Nails used with treated [unber and sheat hing shall be gal vanized. Nailing
shal |l be in accordance with the recomrended nailing schedule contained in
AF&PA T11. \Were detailed nailing requirenents are not specified, nai

size and spacing shall be sufficient to devel op an adequate strength for
the connection. The connection's strength shall be verified agai nst the
nail capacity tables in AF&PA T10l1l. Reasonabl e judgenent backed by
experience shall ensure that the designed connection will not cause the
wood to split. |If a load situation exceeds a reasonable linmit for nails, a
speci al i zed connector shall be used.

2.3 I NSULATI ON

Thermal resistance of insulation shall be not [ess than the R-val ues shown.
R-val ues shall be determ ned at 24 degrees C in accordance with ASTM C 518.
Contractor shall conmply with EPA requirenments in conformance with Section

01670 RECYCLED / RECOVERED MATERI ALS. Insul ation shall be the standard

product of a manufacturer and factory nmarked or identified with

manuf acturer's name or trademark and R-value. Identification shall be on
i ndi vi dual pieces or individual packages. Materials containing nore than
one percent asbestos will not be all owed.

2.3.1 Batt or Bl anket

2.3.1.1 G ass Fiber Batts and Rolls
G ass fiber batts and rolls shall conformto ASTM C 665, Type Il foi
faced insulation, Cass A having a UL rating of 25and a snoke devel oped
rating of 150 or |ess when tested in accordance with ASTM E 84.

2.3.2 Ri gid I nsul ation

2.3.2.1 Pol yst yrene Board
Pol ystyrene board shall be extruded and conformto ASTM C 578, Type |IV.

2.3.2.2 Pol yur et hane or Pol yi socyanurate Board
Pol yur et hane or pol yi socyanurate board shall have a m ni mum recovered
material content of 9 percent by weight of core material in the
pol yur et hane or polyi socyanurate portion. Faced pol yi socyanurate shal
conformto ASTM C 1289

2.4 VAPOR RETARDER
Vapor retarder shall be pol yethyl ene sheeting conform ng to ASTM E 154 or
ot her equivalent nmaterial. Vapor retarder shall have a maxi num vapor
perneance rating of 29 ng per Pa per second per square neter (0.5 perns) as
determned in accordance with ASTM E 96, unl ess otherwi se specified.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON OF SHEATHI NG
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3.1.1 Gypsum Board

Sheat hing shall be applied with edges in light contact at joints and screw
fastened in accordance with the nanufacturer's approved instructions.
Sheets 600 mm wi de shall be applied horizontally with tongued edge up, with
vertical joints over supports, and with vertical joints staggered. Sheets
1200 mm wi de shall be applied vertically, extended over top and bottom
plates, and with all vertical and horizontal joints over supports.

3.1.2 Pl ywood Panel s

Sheat hing shall be applied with edges 3 mm apart at side and end joints,
and screw fastened at supported edges at 150 mm on center and at

i ntermedi ate supports 300 mm on center unless otherwi se shown. Fastening
of edges shall be 10 mmfromthe edges. Wall sheathing shall extend over
top and bottomplates, and if applied horizontally the vertical joints
shal | be nade over supports and staggered.

3.2 | NSTALLATI ON OF M SCELLANEQUS WOOD MEMBERS
3.2.1 Bl ocki ng

Bl ocki ng shal|l be provided as necessary for application of sheathing, and
other materials or building itens and to provide firestopping. Bl ocking
for firestopping shall ensure a maxi mum di mensi on of 2400 nm for any
conceal ed space. Blocking shall be cut to fit between fram ng nenbers and
rigidly nailed thereto.

3.2.2 Nail ers and Nailing Strips

Nail ers and nailing strips shall be provided as necessary for the
attachment of finish materials. Nailers used in conjunction with roof deck
installation shall be installed flush with the roof deck system Stacked
nailers shall be assenbled with spikes or nails spaced not nore than 450 nm
on center and staggered. Beginning and ending nails shall not be nore than
150 mmfor nailer end. Ends of stacked nailers shall be offset
approximately 300 mmin long runs and alternated at corners. Anchors shal
extend through the entire thickness of the nailer. Strips shall be run in
| engths as | ong as practicable, butt jointed, and rigidly secured in place.

Nai |l ers and nailer installation for Factory Mutual wind uplift rated roof
systens specified in other Sections of these specifications shall conform
to the recommendati ons contained in FM LPDS 1-49.

3.2.3 Wod G ounds

Wbod grounds shall be provided as necessary for attachnent of trim finish,
and other work to plaster. Gounds shall be run in lengths as |long as
practicable, butt jointed, and rigidly secured in place.

3.3 | NSTALLATI ON OF | NSULATI ON

Insul ation shall be installed after construction has advanced to a point
that the installed insulation will not be damaged by renai ning work. For
thermal insulation the actual installed thickness shall provide the thernal
resi stance shown. For acoustical insulation the installed thickness shal
be as shown. Insulation shall be installed on the weather side of such
items as electrical boxes and water lines. Unless otherw se specified,
installation shall be in accordance with the manufacturer's recomendati on.
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-- End of Section --
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SECTI ON 06200

FI NI SH CARPENTRY
11/01

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui I ding Materials

ASTM F 547 (1977; R 1995) Definitions of Terns

Relating to Nails for Use with Wod and
Wod- Based Materials

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office

that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Finish Carpentry; G AE
Drawi ngs showi ng fabricated itens and special nmill and woodwor k

items. Drawi ngs shall indicate materials and details of
construction, nethods of fastening, erection, and installation.

SD- 03 Product Data
Wod Itens, Siding, and Trim

Manufacturer's printed data indicating the usage of engineered
or recycled wood products, and environnentally safe preservatives.

SD- 04 Sanpl es
Mol di ngs; G AE
Sanpl es shall be of sufficient size to show patterns, color
ranges, and types, as applicable, of the material proposed to be
used.

1.3 DELI VERY AND STORAGE

Materials shall be delivered to the site in undanaged condition, stored off
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ground in fully covered, well-ventilated areas, and protected from extrene
changes in tenperature and hum dity.

PART 2 PRODUCTS

2.

1 WOOD I TEM5, SIDING AND TRIM

The Contractor shall furnish products which optim ze design by reducing the
amount of wood used (engi neered wood), by using recycled wood products and
preservatives without arsenic or chrom umwhen the products and nethods are
conpetitive in price or directed by the Contracting Oficer. The
Contractor shall conmply with EPA requirenents in accordance with Section
01670 RECYCLED / RECOVERED MATERI ALS.

.11 Gradi ng and Mar ki ng

Materials shall bear the grademark, stanp or other identifying narks

i ndicating grades of material and rules or standards under which produced.
Such identifying marks on a nmaterial shall be in accordance with the rule
or standard under which the material is produced, including requirenents
for qualifications and authority of the inspection organization, usage of
aut horized identification, and information included in the identification.
The inspection agency for |unber shall be certified by the Board of Review,
Ameri can Lunber Standards Committee, to grade the species used. Except for
pl ywood, wood structural panels, and |lunber, bundle marking will be
permitted in lieu of marking each individual piece. Surfaces that are to
be architecturally exposed to view shall not bear grademarks, stanps, or

ot her types of identifying marks.

1.2 Si zes and Patterns

Lunber sizes and patterns shall conformto rules or standards under which
produced. Unl ess otherw se specified, |unber shall be surfaced on four
sides. Sizes and patterns for materials other than |unber shall conformto
requirenents of the rules or standards under which produced. Size

ref erences, unless otherw se specified, are nom nal sizes, and actual sizes
shall be within manufacturing tol erances allowed by the standard under

whi ch the product is produced.

.1.3 Mbi st ure Cont ent

The nmaxi mum noi sture content of untreated trimand wood siding shall be 15
percent at the tine of delivery to the jobsite and when install ed.

Moi sture content of all other material shall be in accordance with the
standard under which the product is produced.

.1.4 Fascias and Trim

.1.4.1 Wod

Fascias and trim including exterior door and w ndow casi ng, shall be
species and grade listed in TABLE | at the end of this section. Sizes
shal |l be as indicated. Mtal corners may be furnished in |lieu of wood
cornerboards for horizontal siding; and if furnished, shall be gal vani zed
steel and prined or al um num and pri med.

. 1.5 Mol di ngs

Mol di ngs shall be of the pattern indicated and shall be of a grade
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2.

2.

conpatible with the finish specified.

.1.6 Fi ber Reinforced Panels (FRP-1)

Panels are to be conposed of a resin mx of nodified polyester, fillers,
and pignments with a random chapped fi bergl ass reinforcenment and shal
conformto ASTME 84. Wth and length to be shown on the Draw ngs.

.2 MARKERBOARD

Mar ker board shall have a porcelain enanmel witing surface and a chal k tray.
Mar ker board shall be a factory assenbled unit conplete in one piece,
wi t hout joints whenever possible. Wen narkerboard di mensions require
delivery in separate sections, conponents shall be prefit at the factory,
di sassenbl ed for delivery and jointed at the site. Frame and extend the
full length of the Iiquid markerboard. The markerboard shall have a map
rail. The map rail with a tackable insert shall extend the full |ength of
the liquid chal kboard, and shall have map hooks with clips for hol ding
sheets of paper. Two nap hooks shall be provided for each 1220 nm of map
rail. Dry erase markings shall be renovable with a felt eraser or dry
cloth without ghosting. Each unit shall cone conplete with an eraser and
four different color conpatible dry erase markers. The size shall be 1524
mmw X 1219 m H and shall be | ocated as shown in the Floor plans in
Construction Docunents.

3 MAP RAI L

Provide 50 mmmap rail with tackable insert and provide two nap hooks with
di ps for each 1220 nmof map rail. Every markerboard to have map rail

4 NAI LS

Nai |l s shall be the size and type best suited for the purpose and shal

conformto ASTM F 547. Nails shall be hot-dip gal vanized or al um num when
used on exterior work. For siding, length of nails shall be sufficient to
extend 40 mm into supports, including wod sheathing over fram ng. Screws
for use where nailing is inmpractical shall be size best suited for purpose.

PART 3 EXECUTI ON

3.

3.

3.

1 MOLDI NG AND | NTERI CR TRI M

Mol ding and interior trimshall be installed straight, plunmb, |evel and
with closely fitted joints. Exposed surfaces shall be nachi ne sanded at
the mill. Mlded work shall be coped at returns and interior angles and
mtered at external corners. |Intersections of flatwork shall be shoul dered
to ease any inherent changes in plane. Wndow and door trimshall be
provided in single lengths. Blind nailing shall be used to the extent
practicable, and face nailing shall be set and stopped with a nonstaining
putty to match the finish applied. Screws shall be used for attachnent to
nmetal ; setting and stopping of screws shall be of the same quality as
required where nails are used.

2 VOODWORK | TEMS

2.1 Installati on and Assenbly
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Installati on and assenbly shall be in accordance with manufacturer's
printed instructions. Conceal ed fasteners shall be used. Markerboards
shall be attached to the walls with suitable devices to anchor each unit.
The Contractor shall furnish and install trimitens, accessories and

m scel l aneous itens in total, including but not limted to hardware,
grounds, clips, backing materials, in-wall blocking adhesives, brackets,
and anchorages incidental to or necessary for a sound, secure, conplete and
finished installation. |Installation shall not be initiated unti

compl eti on of room painting and finishing operations. Markerboards shal

be installed in |locations and at nounting heights indicated. Markerboards
shall be installed |evel and plunb, and if applicable doors shall be

al i gned and hardware shall be adjusted. Danaged units shall be repaired or
repl aced by the Contractor as directed by the Contracting O ficer.

-- End of Section --
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SECTI ON 06410

LAM NATE CLAD ARCH TECTURAL CASEWORK
11/01

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Al61.2 (1998) Decorative Lam nate Countertops,
Per f ormance Standards for Fabricated High
Pressure

ANSI A208.1 (1999) Particl eboard Mat Forned Wods

ANS| A208. 2 (1994) Medium Density Fi berboard (MDF)

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM D 1037 (1999) Evaluating Properties of Wod-Base
Fi ber and Particle Panel Materials

ARCHI TECTURAL WOODWORK | NSTI TUTE (AW)

AW Qual Stds (1999) Architectural Wodwork Quality
St andar ds

BUI LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHWVR)
BHVA Al156. 9 (1994) Cabinet Hardware
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA LD 3 (1995) Hi gh-Pressure Decorative Lani nates
1.2 GENERAL DESCRI PTI ON
Work in this section includes |amnate clad custom casework, cabinets,
vanities, countertops as shown on the drawi ngs and as described in this
specification. This Section includes high-pressure |am nate surfacing and
cabi net hardware. The Contractor shall conmply with EPA requirements in
accordance with Section 01670 RECYCLED / RECOVERED MATERI ALS. All exposed
and sem - exposed surfaces, whose finish is not otherw se noted on the
drawi ngs or finish schedule, shall be sanded snoboth and shall receive a
clear finish of polyurethane. Wod finish nay be shop finished or field
applied in accordance with Section 09900 PAINTI NG GENERAL.
1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
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submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. Al itens designated
with a "G', including product literature, calcul ations, conponent data,
certificates, diagranms, draw ngs, and sanples shall be subnmitted
concurrently in one conplete systemsubnittal. Onrssion of any required
submittal itemfromthe package shall be sufficient cause for disapproval
of the entire subnmittal. Unless otherwise indicated in the submittal
revi ew coment ary, disapproval of any itemw thin the package shall require
a re-submittal of the entire system package, in which all deficiencies
shal |l be corrected. The followi ng shall be submitted in accordance with
Section 01330 SUBM TTAL PROCEDURES.

SD- 02 Shop Drawi ngs

Shop Drawi ngs; G AE
Installation; G AO

Shop draw ngs showing all fabricated casework itens in plan
view, elevations and cross-sections to accurately indicate
materi al s used, details of construction, dinmensions, nethods of
fastening and erection, and installation nethods proposed. Shop
drawi ng casework itens shall be clearly cross-referenced to
casework itens | ocated on the project drawi ngs. Shop draw ngs
shal |l include a color schedule of all casework itens to include
all countertop, exposed, and sem -exposed cabinet finishes to
i nclude finish material manufacturer, pattern, and col or

SD- 03 Product Data

Wod Materials.
Wood Fi ni shes.
Fi ni sh Schedul e.

Descriptive data which provides narrative witten verification
of all types of construction materials and finishes, nethods of
construction, etc. not clearly illustrated on the subnmitted shop
drawi ngs. Data shall provide witten verification of conformance
with AW Qual Stds for the quality indicated to include materials,
tol erances, and types of construction. Both the manufacturer of
materials and the fabricator shall subnit available literature
whi ch descri bes re-cycled product content, operations and
processes in place that support efficient use of natura
resources, energy efficiency, enissions of ozone depleting
chemi cal s, managenent of water and operational waste, indoor
environnental quality, and other production techniques supporting
sust ai nabl e desi gn and products.

SD- 04 Sanpl es
Pl astic Lam nates; G AE.

Two sanpl es of each plastic lam nate pattern and color. Sanples
shall be a mninmum of 120 by 170 nmin size.

Cabi net Hardware; G AE

One sanpl e of each cabinet hardware item specified.

SECTI ON 06410 Page 4



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

Wod; G DO

Cut and specie of wood for transparent finish. Sanple with and
wi t hout fi ni sh.

SD-07 Certificates

Qual ity Assurance
Casewor k.

A quality control statenent which illustrates conpliance with
and understandi ng of AW Qual Stds requirenents, in general, and
the specific AW Qual Stds requirenents provided in this
specification. The quality control statenment shall also certify a
m ni mum of ten years contractor's experience in |lamnate clad
casework fabrication and construction. The quality contro
statenent shall provide a list of a mninmumof five successfully
conpl eted projects of a sinmilar scope, size, and conplexity.

1.4 QUALI TY ASSURANCE

Unl ess ot herwi se noted on the drawi ngs, all materials, construction

net hods, and fabrication shall conformto and conply with the prem um
grade quality standards as outlined in AW Qual Stds. These standards
shall apply in lieu of omissions or specific requirenments in this
specification. Contractors and their personnel engaged in the work shal
be able to demonstrate successful experience with work of comnparable
extent, conplexity and quality to that shown and specified. Contractor
nust denonstrate know edge and understandi ng of AW Qual Stds requirenents
for the quality grade indicated.

1.5 DELI VERY AND STORAGE
Casework may be delivered knockdown or fully assenbled. Al units shall be
delivered to the site in undamaged condition, stored off the ground in
fully encl osed areas, and protected from damage. The storage area shall be
wel |l ventilated and not subject to extrene changes in tenperature or
hum dity.

1.6 SEQUENCI NG AND SCHEDULI NG
Work shall be coordinated with other trades. Units shall not be installed
in any roomor space until painting, and ceiling installation are conplete

within the roomwhere the units are |located. Floor cabinets shall be
installed before finished flooring materials are install ed.

1.7 PRQIECT/ SI TE CONDI Tl ONS

Fi el d measurenents shall be verified as indicated in the shop draw ngs
before fabrication.

PART 2 PRODUCTS
2.1 WOOD MATERI ALS
2.1.1 Lunber
Al framng lunber shall be kiln-dried Grade Il to dinensions as shown on

the drawings. Frane front, where indicated on the draw ngs, shall be
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nom nal 19 mm har dwood.

2.1.1.1 St andi ng and Running Trim
Standi ng or running trimcasework conponents which are specified to receive
a transparent finish shall be oak hardwood species, plain samm. AW grade
shall be premium Location, shape, and di nensions shall be as indicated on
the draw ngs.

2.1.1.2 Wbod for Transparent Stained Finish
Provide rift sawn red oak.

2.1.1.3 Har dwood Pl ywood
Provide plain sliced red oak.

2.1.2 Panel Products

2.1.2.1 Pl ywood
Al'l plywood panel s used for fram ng purposes shall be veneer core hardwood
pl ywood, AW Qual Stds Grade AA. Noninal thickness of plywod panel s shal
be as indicated in this specification and on the draw ngs.

2.1.2.2 Parti cl eboard

Al'l particleboard shall be industrial grade, nediumdensity (640 to 800 kg
per cubic nmeter), 19 mmthick. A npoisture-resistant particleboard in grade
Type 2-M2 or 2-M3 shall be used as the substrate for plastic |amnate
covered countertops, and backspl ashes and ot her areas subjected to

noi sture. Particleboard shall nmeet the mninum standards listed in ASTM D
1037 and ANSI A208. 1.

2.1.2.3 Medi um Density Fi berboard
Medi um density fiberboard (MDF) shall be an acceptabl e panel substrate
where noted on the drawings. Mediumdensity fiberboard shall mneet the
m ni mum standards |isted in ANSI A208. 2.

2.2 SCLI D POLYMER MATERI AL

Solid surfacing casework conponents shall conformto the requirenents of
Section 06650 SOLI D POLYMER FABRI CATI ONS.

2.3 H GH PRESSURE DECORATI VE LAM NATE ( HPDL)

Al plastic |lam nates shall neet the requirements of NEMA LD 3 and ANS
A161.2 for high-pressure decorative |anminates. Design, colors, surface
finish and texture, and | ocations shall be as indicated on the draw ngs .
Plastic | am nate types and nom nal mininumthicknesses for casework
conponents shall be as indicated in the follow ng paragraphs.

2.3.1 Hori zontal General Purpose Standard (HGS) Grade
Hori zontal general purpose standard grade plastic | am nate shall be 1.22 nm

(plus or mnus 0.127 mMm in thickness. This lamnate grade is intended for
hori zontal surfaces where postforming is not required.
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2.3.2 Vertical General Purpose Standard (VGS) G ade

Vertical general purpose standard grade plastic |am nate shall be 0.71 nm
(plus or minus 0.012 mm in thickness. This lamnate grade is intended for
exposed exterior vertical surfaces of casework conponents where postformng
is not required.

2.3.3 Hori zontal General Purpose Postfornmable (HGP) G ade

Hori zontal general purpose postfornable grade plastic |amnate shall be
1.07 mm (plus or minus 0.127 mm) in thithickness. This lam nate grade is
i ntended for horizontal surfaces where post formng is required.

2.3.4 Vertical General Purpose Postfornmable (VG) G ade

Vertical general purpose postfornmable grade plastic lamnate shall be 0.71
nm (plus or minus 0.012 mm in thickness. This lam nate grade is intended
for exposed exterior vertical surfaces of conmponents where postformng is

required for curved surfaces.

2.3.5 Cabi net Liner Standard (CLS) G ade

Cabi net liner standard grade plastic |lam nate shall be 0.51 mmin
thickness. This lanmnate grade is intended for |ight duty sem -exposed
interior surfaces of casework components.

2.3.6 Backi ng Sheet (BK) Grade

Undecor at ed backi ng sheet grade lanm nate is fornul ated specifically to be
used on the backside of plastic |am nated panel substrates to enhance

di nensional stability of the substrate. Backing sheet thickness shall be
0.51 mm Backi ng sheets shall be provided for all |am nated casework
components where plastic lamnate finish is applied to only one surface of
the conponent substrate.

2.4  THERMOSET DECORATI VE OVERLAYS ( MELAM NE)

Ther noset decorative overlays (nel am ne panels) shall be used for al
sem - exposed surfaces.

2.5 CABI NET HARDWARE

Cabi net hardware shall match finish hardware as specified in Section 08710,
DOOR HARDWARE. All hardware shall conformto BHVA Al156.9, unless otherw se
noted, and shall consist of the follow ng conponents:

2.5.1 Adj ust abl e Shel f Supports and Rests

Surface-applied, adjustable shelf supports shall be B24062, w ought brass,
ni ckel plated, with 15 nm (1/2-inch) increment adjustment slots and with
provi sion for screw fastening 150 mm (6 inches) on vertical center.

Fl ush-applied, adjustable shelf supports shall be B24072, w ought brass,
ni ckel plated with 15 mm (1/2-inch) increnent adjustnent slots and with
provision for screw fastening 150 mm (6 inches) on vertical center.

Shelf rests shall be Type B240Q2, wought brass, nickel plated. Rests

shal | have a m ni num projection of 20 mm (3/4 inch) and a m ni rum wi dt h of
14 mm (9/16 inch).
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2.

Shelf rests for use in drilled hol ders shall be B84021, w ought steel,
ni ckel plated with 6 nm (1/4 inch) diameter pin, 10 nm (3/8 inch) I|ong,
overall length 32 mm.

.5.2 Cabi net Hi nges

Cabi net hinges shall be brass, designated size and finish and shall conform
to BHVA A156.9, as foll ows:

Full nortise, |oose-pin hinges shall be B81021, 5-knuckle, button tip
wr ought steel, finish 652 or 639.

Semi conceal ed cabi net hinges for flush plywod gates and door shall be
B21201, 5-knuckle, button tip, finish 639 or 652.

Conti nuous hinges shall be B81491, wought steel, chrone plated, 0.81
mmthick with 2.3 nmsteel pin, countersunk screw holes 50 nm on
center, w dth when open, 27 mm

Hi nges for |ipped door cabinets shall be B81382, 0.81 nm wrought steel
with 50 nm high barrel, fast button tip pins, nortise janb leaf, finish
639 or 653.

.5.3 Cabi net Catches

Cabi net catches shall be B83091, friction catch, with wought steel case
and strike and spring-cushi oned rubber rollers.

Magneti c catches shall be B43141, Type 1, alum num case, m ni mum 20 newt on
pul I.

.5.4 Pul | s

Door and drawer pulls shall be B12012, contenporary-design, cast bronze, 80
nm centers, screw attached frominside of door or drawer

Knob-type pulls shall be B22132, 40 nm di aneter, anodi zed al um num knob and
shank.

.5.5 Drawer Slides

Drawer slides shall be B85072, ball bearing full extension drawer slides
for attachment to each side of drawer. Rubber stops shall be provided at
striking points.

.5.6 Locks

Locks shall conformto FS A-A1932 and shall be all brass, GBHVA Al156. 18,
finish US26D, pin-tunbler type with dead bolt, as foll ows:

Drawer | ocks and cabinet |ocks shall be half-nortise, 5 or nore pin
tunbl ers, 28 mmdi aneter cylinder, 8 nmthrow dead bolt with brass
strike.

Slidi ng cabi net door |ocks shall be push-bolt type, 4-pin tunbler, 25
mm di ameter cylinder with brass cup strike.

6 FASTENERS
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Nail's, screws, and other suitable fasteners shall be the size and type best
suited for the purpose and shall conformto ASTM F 547 where applicable.

2.7 ADHESI VES, CAULKS, AND SEALANTS
2.7.1 Adhesi ves

Adhesi ves shall be of a formula and type reconmended by AW. Adhesives
shal |l be selected for their ability to provide a durable, permanent bond
and shall take into consideration such factors as materials to be bonded,
expansi on and contraction, bond strength, fire rating, and noisture

resi stance. Adhesives shall meet |ocal regulations regardi ng VOC eni ssions
and of f - gassi ng.

2.7.1.1 Wbod Joi nery

Adhesi ves used to bond wood nenbers shall be a Type Il for interior use
pol yvinyl acetate resin enulsion . Adhesives shall w thstand a bond test
as described in WDMA 1.S. 1-A

2.7.1.2 Lam nat e Adhesive

Adhesi ve used to join high-pressure decorative |amnate to wood shall be
adhesi ve consistant with AW and | am nate manufacturer's reconmendati ons.

2.7.2 Caul k

Caul k used to fill voids and joints between | am nated conponents and
bet ween | am nat ed conponents and adj acent surfaces shall be clear, 100
percent silicone.

2.7.3 Seal ant

Seal ant shall be of a type and conposition recomended by the substrate
manuf acturer to provide a noisture barrier at sink cutouts and all other
| ocati ons where unfinished substrate edges may be subjected to npisture.

2.8 WOOD FI NI SHES

Paint, stain, varnish and their applications required for |am nate cl ad
casewor k conponents shall be as indicated in Section 09900 PAINTI NG GENERAL
Col or and | ocation shall be as indicated on the draw ngs.

2.9 FABRI CATI ON
2.9.1 Cener a

M1l Iwork shall be built straight and true conforming to design and details
as shown. Wrk shall be sanded with the grain to renmove machi ne marks and
cross scratches. Wiere practicable, mllwork and trimshall be finished
and assenbled at the mll. Shop assenbled surfaces shall be glued where
possi bl e and shall be glue bl ocked at conceal ed | ocations. Nail heads shal
be set 3 mmand puttied flush and snooth.

2.9.2 Precut Openi ngs

Fabricate architectural woodwork with precut openings, to receive hardware,
appl i ances, plunbing fixtures, electrical work and simlar itens. Locate

SECTI ON 06410 Page 9



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

openi ngs accurately and use tenpl ates or roughing-in diagrans for proper
size and shape. Snooth edges of cutouts and, where |ocated in countertops
and simlar exposures, seal edges of cutouts with a water-resistant coating.

2.9.3 Measur enent s

Bef ore proceeding with fabrication of woodwork required to be fitted to
ot her construction, obtain neasurements and verify di nensions and shop
drawi ngs detailed as required for accurate fit.

2.9.4 AW Construction Style
Provide flush overlay style of construction.
2.9.5 Lam nate C ad Countertops

Lam nate countertop substrate shall be constructed of 19 nm veneer core
pl ywood. The substrate shall be noisture-resistant where countertops
receive sinks, lavatories, or are subjected to liquids. Al substrates
shal I have sink cutout edges sealed with appropriate seal ant agai nst

noi sture. No joints shall occur at any cutouts. A bal anced backer sheet
is required.

2.9.5.1 Lam nate Cl ad Spl ashes

Countertop spl ash substrate shall be 19 mm particl eboard, MDF fiberboard or

veneer core plywood. Laninate clad backsplash shall be integral with
countertop, coved to radius and to dinensions as indicated on the draw ngs.
Si de spl ashes shall be straight profile and provided | oose, to be
installed at the tinme of countertop installation. Back and side splash

| am nate pattern and color shall match the adjacent countertop |aninate.

2.9.5.2 Vertical Surfaces
Pl astic Lam nate surfaces for counter fronts, gates, and paneling shall be
0.79 mmthick, high pressure |anminated, nelamnine plastic, vertical surface
type, conforming to NEMA LD 3, Style D decorative, Type |, Cass 1. Color
pattern, and finish shall be as selected by the Contracting Oficer from
sampl es of the approved manufacturer(s).

2.9.5.3 Backi ng Sheets

Backi ng sheets fro plastic-1lam nate panels shall be 0.51 nm nini mum t hi ck
| am nated plastic conform ng to NEMA LD3.

Backi ng sheets for plastic-lam nate veneer panels shall be bonded to the
core material with an adhesive as recomrended by the plastic | am nate
manuf act urer.

2.9.6 Lam nate Application

2.9.6.1 Tol er ances

Fl ushness, flatness, and joint tolerances of |anm nated surfaces shall neet
the AW Qual Stds prem um grade requirenents

2.9.7 Fi ni shi ng

2.9.7.1 Filling
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No fasteners shall be exposed on | am nated surfaces. Al nails, screws,
and other fasteners in non-lam nated cabi net components shall be
countersunk and the holes filled with wood filler consistent in color with
the wood speci es.

2.9.7.2 Sandi ng

Al'l surfaces requiring coatings shall be prepared by sanding with a grit
and in a nanner that scratches will not showin the final system

2.9.7.3 Coati ngs
Types, method of application and | ocation of casework finishes shall be in
accordance with the finish schedul e, drawi ngs and Section 09900 PAI NTI NG
GENERAL. All cabinet reveals shall be painted.

2.10  ARCHI TECTURAL WOODWORK TYPES

2.10.1 Vanities
Provide Premium Grade vanities with Solid Surfacing Material countertops.

2.10.2 Wbod Di spl ay Cabi net

Provi de Prem um G ade transparent stained finished display cabinet as
descri bed in Section 09915, COLOR SCHEDULE

2.10.3 Rai | s

Provi de prem um grade, transparent stained red oak finished chair rails to
mat ch exi sti ng.

2.11 FI Nl SH FOR ARCHI TECTURAL WORK

2.11.1 Gener a
The entire finish of architectural woodwork is work of this section,
regardl ess of whether shop applied or applied after installation. To the
great est extent possible, finish architectural woodwork at shop or factory.

Defer only final touch-up, cleaning and polishing for tinme after delivery

and installation.

2.11.2 Preparation
Conply with AW Qual ity Standards, Section 01500, for sanding, filling
countersunk fasteners, back primng and simlar preparations for finishing
of architectural woodwork as applicable to each unit of work.

2.11.3 Transparent Finish
Ref er Section 09900, PAINTING GENERAL and the draw ngs.

2.12 CABI NET HARDWARE AND ACCESSORY MATERI ALS

2.12.1 CGener a
Provi de cabi net hardware and accessory materials associated with

architectural woodwork, except for units which are specified in Section
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08700: HARDWARE; BUI LDER S (GENERAL PURPOSE). Except as ot herwi se
indicated, comply with ANSI A 156.9 "Anerican National Standard for Cabinet
Hardware", Quality Level, Gade I.

2.12.2 d ass Doors

Kind FT transparent flat type, Cass I, Condition A, Qality g3 per ASTMC
1048. Exposed edges shall be seaned.

2.12.3 G ass Shel ves
Sane type of glass as doors above with exposed edges seaned. Thickness as
recomrended by gl ass manufacturer. Show shelf standard spacing and
shel ving on shop draw ngs.
2.13 PLASTI C- LAM NATE CABI NETS
2.13.1 Qual ity Standard
Conply with AW Section 400 requirenments for |am nate cabinets.
2.13.2 G ade
Prem um
2.13.3 AW Type of Cabi net Construction
Fl ush overl ay.
2.13.4 Reveal Di mension
13 mm
2.13.5 Lam nate C addi ng for Exposed Surfaces
Hi gh- pressure decorative |laminate conplying with the follow ng requirenents:
Hori zontal Surfaces Ot her Than Tops: HGS.
Postf orned Surfaces: HGP.
Vertical Surfaces: VGS.
Edges: HGS.
2.13.6 Materials for Sem exposed Surfaces
Provi de surface material s indicated bel ow
Surfaces Qther Than Drawer Bodies: Thernpset decorative overl ay.
Drawer Sides and Backs: Thernpbset decorative overl ay.
Drawer Bottons: Thernpset decorative overl ay.

2.13. 7 Col ors, Patterns, and Finishes

Provide materials and products that result in colors and textures of
exposed | ami nate furaces conplying with the follow ng requirenents:

Match col or, pattern, and finish as indicated by |amnate

manuf acturer's designations for these characteristics.
Col or as indicated on the Draw ngs.
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall conply with applicable requirenments for AW Qual Stds
prem um qual ity standards. Countertops and fabricated assenblies shall be
installed level, plunmb, and true to line, in |ocations shown on the

drawi ngs. Cabinets and other |am nate clad casework assenblies shall be
attached and anchored securely to the floor and walls wi th nechanica
fasteners that are appropriate for the wall and floor construction.

3.1.1 Anchoring Systemns
3.1.1.1 Fl oor

Base cabinets shall utilize a floor anchoring system Anchoring and
mechani cal fasteners shall not be visible fromthe finished side of the
casework assenbly. Cabinet assenblies shall be attached to anchored bases
wi thout visible fasteners. \Were assenbly abutts a wall surface, anchoring
shal | include a mnimum 13 nmthick | unber or panel product hanging strip,
m ni mum 60 mm wi dt h; securely attached to the top of the wall side of the
cabi net back.

3.1.1.2 wal

Cabinet to be wall rnounted shall utilize mnimm 13 mmthick | unber or
panel product hanging strips, mnimm60 nmw dth; securely attached to the
wal | side of the cabinet back, both top and bottom

3.1.2 Count ert ops

Countertops shall be installed in | ocations as indicated on the draw ngs.
Countertops shall be fastened to supporting casework structure with
nechani cal fasteners, hidden fromview. Al joints forned by the
countertop or countertop splash and adjacent wall surfaces shall be filled
with a clear silicone caul k

3.1.2.1 Loose Spl ashes

Loose back and side splashes shall be adhered to both the countertop
surface perinmeter and the adjacent wall surface with adhesives appropriate
for the type of naterials to be adhered. Joints between the countertop
surface and splash shall be filled with clear silicone caulk in a snooth
consi stent concave bead. Bead size shall be the mninum necessary to fil
the joint and any surroundi ng voids or cracks.

3.1.3 Har dwar e

Casework hardware shall be installed in types and |l ocations as indicated on
the drawi ngs. Where fully conceal ed European-style hinges are specified to
be used with particleboard or fiberboard doors, the use of plastic or
synthetic insertion dowels shall be used to receive 5 nm "Euroscrews". The
use of wood screws without insertion dowels is prohibited.

3.1.4 Doors, Drawers and Renopvabl e Panel s
The fitting of doors, drawers and rempvabl e panel s shall be acconplished

within target fitting tolerances for gaps and flushness in accordance with
AW Qual Stds prem um grade requirenents.
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3.

1.5 Pl umbi ng Fi xtures

Si nks, sink hardware, and other plunmbing fixtures shall be installed in
| ocations as indicated on the drawi ngs and in accordance with Section 15400
PLUMBI NG GENERAL PURPCSE.

.1.6 d ass

d ass and glazing shall be installed in the casework using nethods and
materials specified in Section 08810 GLASS AND GLAZING i n | ocati ons as
i ndi cated on the draw ngs.

-- End of Section --
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SECTI ON 06650
SCLI D POLYMER (SOLI D SURFACI NG FABRI CATI ONS
10/ 00

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI 7124.3 (1995) Plastic Lavatories
ANSI Z7124.6 (1997) Plastic Sinks

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 570 (1998) Water Absorption of Plastics

ASTM D 638M (1998) Tensile Properties of Plastics
(Metric)

ASTM D 696 (1998) Coefficient of Linear Thermal

Expansi on of Plastics Between M nus 30
degrees C and 30 degrees C

ASTM D 2583 (1995) Indentation Hardness of Rigid
Pl astics by Means of a Barcol |npressor

ASTM E 84 (1999) Surface Burning Characteristics of
Bui I ding Materials

ASTM G 21 (1996) Determ ning Resistance of Synthetic
Pol yneric Materials to Fungi

ASTM G 22 (1976; R 1996) Determ ni ng Resi stance of
Pl astics to Bacteria

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA LD 3 (1995) Hi gh Pressure Decorative Lani nates
1.2  CGENERAL DESCRI PTI ON
Work in this section includes countertops and other itens utilizing solid
pol yner (solid surfacing) fabrication as shown on the drawi ngs and as
described in this specification.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
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submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Shop Drawi ngs; G AE
Installation; G AQ

Shop Drawi ngs indicating |ocations, dinensions, component sizes,
fabrication and joint details, attachnent provisions, installation
details, and coordination requirenments w th adjacent work.

SD- 03 Product Data

Solid polymer material.
Qualifications.
Fabri cati ons.

Product data indicating product description, fabrication
i nformati on, and conpliance with specified perfornance
requirenents for solid polynmer, joint adhesive, sealants, and heat
reflective tape. Both the manufacturer of materials and the
fabricator shall subnmit a detailed description of operations and
processes in place that support efficient use of natura
resources, energy efficiency, enissions of ozone depleting
chem cal s, managenent of water and operational waste, indoor
environnental quality, and other production techniques supporting
sust ai nabl e desi gn and products.

SD- 04 Sanpl es
Material; G AE

A mninum 100 by 100 mm sanpl e of each color and pattern for

approval. Sanples shall indicate full range of color and pattern
vari ation. Approved sanples shall be retained as a standard for
this work.

SD- 06 Test Reports
Solid polymer material.
Test report results froman i ndependent testing |aboratory
attesting that the submitted solid polyner material neets or
exceeds each of the specified performance requirenents.

SD-07 Certificates

Fabri cati ons.
Qualifications.

Solid polymer manufacturer's certification attesting to
fabricator qualification approval.

SD-10 Operation and Mai ntenance Data

Solid polymer material.
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1

Cel ean- up.

A m ni mum of six copies of maintenance data indicating
manufacturer's care, repair and cl eaning instructions.
Mai nt enance video shall be provided,if available. Mintenance kit
for matte finishes shall be submitted.

4 DELI VERY, STORAGE AND HANDLI NG

Materials shall not be delivered to project site until areas are ready for
installation. Materials shall be stored indoors and adequate precautions
taken to prevent danage to finished surfaces. Protective coverings shall be
provided to prevent physical damage or staining follow ng installation, for
duration of project.

.5 WARRANTY

Manuf acturer's warranty of ten years against defects in materials,

excl udi ng damages caused by physical or chemi cal abuse or excessive heat,
shal |l be provided. Warranty shall provide for material and |abor for

repl acenent or repair of defective material for a period of ten years after
conponent installation.

.6 QUALI FI CATI ONS

To insure warranty coverage, solid polymer fabricators shall be certified
to fabricate by the solid polymer material manufacturer being utilized.
Al'l fabrications shall be marked with the fabricator's certification |abe
affixed in an inconspicuous | ocation. Fabricators shall have a m ni mum of
5 years of experience working with solid polyner naterials.

PART 2 PRODUCTS

2.

1 MATERI AL

Solid polyner material shall be a honbgeneous filled solid polyner; not
coated, lam nated or of a conposite construction; neeting ANSI Z124.3 and
ANSI Z124.6 requirenents. Material shall have m ni mum physi cal and
performance properties specified. Superficial damage to a depth of 0.25 mm
shal |l be repairable by sanding or polishing. Material thickness shall be
as indicated on the drawings. In no case shall naterial be less than 6 mm
in thickness.

11 Cast, 100 Percent Acrylic Polymer Solid Surfacing Materia

Cast, 100 percent acrylic solid polyner material shall be conposed of
acrylic polymer, nmineral fillers, and pignments and shall neet the follow ng
m ni mum performance requirenents:

PROPERTY REQUI REMENT TEST PROCEDURE
(mn. or max.)

Tensile Strength 422 kg/cn? ASTM D 638M

Har dness 55- Bar col ASTM D 2583

| mpressor (min.)

Ther mal Expansi on . 0000386¢cn cnf degC ASTM D 696
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PROPERTY REQUI REMENT TEST PROCEDURE
(mn. or max.)
Boi | i ng wat er No Change NEMVA LD 3-3.05
Surface Resistance
H gh Tenperature No Change NEMA LD 3-3.06
Resi st ance
| npact Resi stance NEMVA LD 3-303
(Ball drop)
6.4 mm sheet 910 mm 227 ¢
ball, no failure
12. 7 nm sheet 3550 mm 227 ¢
ball, no failure
19 mm sheet 5070 mm 227 m
ball, no failure
Mol d & M| dew No growt h ASTM G 21
G owt h
Bacteria Growth No Grow h ASTM G 22
Liquid
Absor ption
(Weight in 24 hrs.) 0. 1% nax. ASTM D 570
Fl ammabil ity ASTM E 84
Fl ame Spr ead 25 max.
Snoke Devel oped 30 max
2.1.2 Material Patterns and Col ors

Patterns and colors for all solid polymer conponents and fabrications shal
be those indicated on the project drawi ngs. Pattern and color shall occur,
and shall be consistent in appearance, throughout the entire depth
(thickness) of the solid polyner naterial.

.1.3 Sur f ace Fini sh

Exposed fini shed surfaces and edges shall receive a uniform appearance.
Exposed surface finish shall be matte; gloss rating of 5-20.

.2 ACCESSORY PRODUCTS

Accessory products, as specified below, shall be manufactured by the solid
pol yner manufacturer or shall be products approved by the solid pol ymer
manuf acturer for use with the solid polynmer materials being specified.

2.1 Seam Adhesi ve

Seam adhesi ve shall be a two-part adhesive kit to create permanent,

i nconspi cuous, non-porous, hard seans and joints by chemnical bond between
solid polyner materials and conponents to create a nonolithic appearance of
the fabrication. Adhesive shall be approved by the solid pol yner
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manuf acturer. Adhesive shall be color-matched to the surfaces being bonded
where solid-colored, solid polynmer materials are being bonded together.

The seam adhesi ve shall be clear or color matched where particul ate
patterned, solid polyner materials are being bonded together.

2.2.2 Sili cone Seal ant

Seal ant shall be a mildewresistant, FDA and UL listed silicone seal ant or
caulk in a clear formulation. The silicone sealant shall be approved for
use by the solid polynmer manufacturer. Sealant shall be used to seal all
expansi on joints between solid polyner conponents and all joints between
solid pol ynmer conponents and ot her adjacent surfaces such as walls, floors,
ceiling, and plunbing fixtures.

2.3 FABRI CATI ONS

Conponents shall be factory or shop fabricated to the greatest extent
practical to sizes and shapes indicated, in accordance wth approved Shop
Drawi ngs and nanufacturer's requirenments. Factory cutouts shall be

provi ded for sinks, l|avatories, and plunbing fixtures where indicated on
the drawi ngs. Contours and radii shall be routed to tenplate, with edges
snmooth. Defective and inaccurate work will be rejected.

2.3.1 Joints and Seans

Joints and seans shall be formed between solid pol yner components using
manuf acturer's approved seam adhesive. Joints shall be inconspicuous in
appearance and w thout voids to create a nonolithic appearance.

2.3.2 Edge Fi ni shing

Rout and finish conponent edges to a snooth, uniform appearance and fini sh.

Edge shapes and treatnents, including any inserts, shall be as detailed on
the drawings. Rout all cutouts, then sand all edges snmpboth. Repair or
reject defective or inaccurate work.

2.3.3 Counter and Vanity Top Spl ashes
Backspl ashes and end spl ashes shall be fabricated from 13 mmthick solid
surfacing material and shall be 100 mm high. Backsplashes and end spl ashes
shal |l be provided for all counter tops and vanity tops at |ocations
i ndi cated on the drawi ngs. Backspl ashes shall be shop fabricated and be
| oose, to be field attached.

2.3.4 Counter and Vanity Tops

Al'l solid surfacing, solid polymer counter top and vanity top conponents

shall be fabricated from 13 mmthick material. Edge details, dinensions,
| ocations, and quantities shall be as indicated on the Drawi ngs. Counter
tops shall be conplete with 100 nm high | oose at all locations. Attach 50

nmm wi de reinforcing strip of polymer material under each horizontal counter
top seam

2.3.4.1 Counter Top Wth Sink
A. Stainless Steel or Vitreous China Sink.
Countertops with sinks shall include cutouts to tenplate as furnished

by the sink manufacturer. Manufacturer's standard sink mounting
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hardware for stainless steel or vitreous china rimess installation
shal | be provided. Seam between sink and counter top shall be seal ed
with silicone sealant. Sink, faucet, and plunbing requirenents shal
be in accordance with Section 15400 PLUMBI NG, GENERAL PURPOSE

PART 3 EXECUTI ON
3.1 COORDI NATI ON

In nbst instances, installation of solid polyner fabricated conponents and
assenblies will require strong, correctly located structural support
provided by other trades. To provide a stable, sound, secure installation,
cl ose coordination is required between the solid polyner
fabricator/installer and other trades to insure that necessary structura
wal | support, cabinet counter top structural support, proper clearances,
and ot her supporting conponents are provided for the installation of wall
panel s, countertops, shelving, and all other solid polyner fabrications to
the degree and extent recomended by the solid polymer manufacturer.
Contractor shall appropriate staging areas for solid polymer fabrications.

3.2 | NSTALLATI ON
3.2.1 Conponent s

Al'l components and fabricated units shall be installed plunb, level, and
rigid. Field joints between solid polymer conmponents to provide a
nonol i t hi ¢ appearance shall be nade using solid polyner manufacturer's
approved seam adhesives, with joints inconspicuous in the finished work.
Metal or vitreous china sinks and |avatory bow s shall be attached to
counter tops using solid polymer manufacturer's recommended cl ear silicone
seal ant and nounting hardware. Solid polynmer sinks and bow s shall be
installed using a col or-matched seam adhesi ve. Pl unbing connections to
sinks and |l avatories shall be nade in accordance with Section 15400
PLUMBI NG GENERAL PURPCSE

3.2.1.1 Loose Counter Top Spl ashes

Loose spl ashes shall be mounted in | ocations as noted on the draw ngs.
Loose spl ashes shall be adhered to the counter top with a col or matched
silicone seal ant when the solid polymer conponents are solid colors.
Adhesi on of particulate patterned solid polynmer splashes to counter tops
shall utilize a clear silicone seal ant.

3.2.2 Silicone Seal ant

A clear, silicone sealant or caulk shall be used to seal all expansion
joints between solid polymer conponents and all joints between solid

pol yner conponents and ot her adjacent surfaces such as walls, floors,
ceiling, and plumbing fixtures. Seal ant bead shall be snoboth and uniform
i n appearance and shall be the m ninum size necessary to bridge any gaps
bet ween the solid surfacing naterial and the adjacent surface. Bead shal
be continuous and run the entire |l ength of the joint being seal ed.

3.2.3 Pl umbi ng

Pl unbi ng connections to sinks and | avatories shall be made in accordance
with Section 15400 PLUMBI NG GENERAL PURPOSE
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3 CLEAN- UP

Conponents shall be cleaned after installation and covered to protect

agai nst danmage during conpletion of the remaining project itens.

Conponents damaged after installation by other trades will be repaired or
repl aced at the General Contractor's cost. Conponent supplier will provide
a repair/replace cost estimate to the General Contractor who shall approve

estimte before repairs are made.

-- End of Section --

SECTI ON 06650 Page 8



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

PART 1
1.1
1.2
1.3
1.4
1.5

PART 2
2.1

2.1
2.2
2.3

2.3
2.4

2. 4.

2. 4.

2
2.

2. 4.
2.5
2.6
2.7
2.8

PART 3

3.1
3.1
3.1

3.2
3.2
3.2
3.2

3.3

3.4

3.5
3. 5.
3. 5.

1
2
4.
4.
3

SECTI ON TABLE OF CONTENTS
DIVISION 07 - THERVAL & MJ STURE PROTECTI ON
SECTI ON 07132
HOT FLUI D- APPLI ED WATERPROOFI NG

09/ 98

GENERAL

REFERENCES

SUBM TTALS

QUALI FI CATI ONS

DELI VERY, STORAGE AND HANDLI NG
WARRANTY

PRODUCTS

HOT FLUI D- APPLI ED WATERPROCOFI NG

.1 Manuf act ur er

PRI MER
HOT, FLUI D- APPLI ED RUBBERI ZED ASPHALT MEMBRANE

.1 Menbr ane Properties

REI NFORCEMENT AND FLASHI NG FABRI CS
Fl ashi ng

Rei nf or cement

.1 Hori zont al Rei nforcing

.2 Vertical Reinforcing
Adhesi ves and Seal ants
PROTECTI ON COURSE

| NSULATI ON BOARDS

CONCRETE

GEO FABRI C

EXECUTI ON

SURFACE PREPARATI ON

.1 Protection of Surroundi ng Areas
.2 Concrete Surfaces

HOT- FLUI D- APPLI ED WATERPROOFI NG

.1 Wat er proofi ng
.2 Protection Layer
.3 I nsul ation

FLOOD TESTI NG

CLEAN- UP

PROTECTI ON OF COVPLETED WORK
1 Hori zontal Wat erproofing
2 Vertical Waterproofing

End of Section Table of Contents --

SECTION 07132 Page 1



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

SECTI ON 07132

HOT FLUI D- APPLI ED WATERPROOFI NG
09/ 98

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 578 (2001) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM D 1621 (2000) Standard Test Method For
Conpressive Properties of Rigid Cellular
Pl astics

2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

System Description; G AE.
Rei nforcing Fabric; G AE
Protection Course; G AE.

Manuf acturer's data including technical information which
i ndicates full conpliance with this section.

Appl i cations.

Manuf acturer's installation instructions, before delivery of
materials to the site. Instructions shall specify acceptable
range of asphalt application tenperatures and the maxi num
tenperature for holding asphalt in a heated condition.

SD-07 Certificates
Materials; G AE

Certificates fromindependent testing |aboratory attesting that
mat eri al s nmanufactured and shipped to jobsite neets the specified
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requirenents.

Certification frommanufacturer that installer is and authorized
installer having specified mni nrum experience.

1.3 QUALI FI CATI ONS

Work shall be performed by manufacturer authorized installer is an
authorized installer with at |east 5-years documented experience installing
speci fied wat erproofing system Menbrane Manufacturer shall have m ni mum
10-years experience manufacturing specified waterproofing system

1.4 DELI VERY, STORAGE AND HANDLI NG

Wat erproofing materials shall be delivered to the project site in the
original sealed containers bearing the name of the manufacturer, contents
and brand name. Products shall be protected fromtenperature extrenes as
recommended by the manufacturer. Sheet goods shall be protected from
sunl i ght, noisture damage, and noi sture absorption in a weathertight

encl osure or shall be stored off the ground on pallets, and covered on top
and all sides with breathabl e-type canvas tarpaulins. Plastic sheets cause
condensation buildup and therefore shall not be used to cover waterproofing
materials. Danmaged or deteriorated materials shall be renoved from project
site.

1.5 WARRANTY
Provi de manufacturer's warranty of watertightness and materials, including
| abor and materials for 10-years period, for all conponents of
wat er proofing system

PART 2 PRODUCTS

2.1 HOT FLUI D- APPLI ED WATERPROOFI NG

2.1.1 Manuf act ur er

Provide all materials except concrete and insulation froma single-source
manuf act urer.

2.2 PRI MER

Primer for waterproofing shall be manufacturer's recomrended surface
condi ti oner.

2.3 HOT, FLU D- APPLI ED RUBBERI ZED ASPHALT MEMBRANE
Conformto CGSB 37.50-MB9 and the follow ng properties.

2.3.1 Menbr ane Properties

PROPERTY TEST METHOD TYPI CAL RESULT

Fl ash poi nt ASTM D 92 502CF
CGSB- 37. 50- MB9 (261°C)

Penetration ASTM D 5329 98 mMm @7°F (25°C)
CGSB- 37. 50- MB9 187 nm @.22°F (50°C)
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FI ow

Toughness

Rati o of Toughness
to Peak Load

Wat er Vapor Perneability

WAt er Absorption

Low Tenperature
Flexibility (-25°C)

Low Tenperature Crack
Bridgi ng Capability

Heat Stability

Vi scosity

Wat er Resi stance
(5 days/50°CQC)

Sof t eni ng Poi nt
El ongati on
Resi | i ency

Bond to Concrete
Aci d Resi stance
Sol i ds Cont ent

Post Consuner
Recycl ed Material Content

ASTM D 5329
CGSB- 37. 50- MB9

CGSB- 37. 50- MB9

CGSB- 37. 50- MB9

ASTM E 96,
PROCEDURE E

CGSB- 37.

CGSB- 37.

CGSB- 37.

CGSB- 37.

CGSB- 37.

CGSB- 37.

CGSB- 37.

50- MB9

50- MB9

50- MB9

50- MB9

50- MB9

50- MB9

50- MB9

ASTM D 36

ASTM D 5329

ASTM D 3407

ASTM D 3407

ASTM D 896

2.4 REI NFORCEMENT AND FLASHI NG FABRI CS

2.4.1 Fl ashi ng

1.5 mm (60 ml) thickness uncured neoprene sheet.

2.4.2 Rei nf or cenent

2.4.2.1

Hori zont al Rei nf orcing

Spun bonded pol yester fabric.

2.4.2.2

Vertical Reinforcing

SECTI ON 07132
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1.0 mm @ 140°F (60°C)

16. 0 Joul es

0. 069

0.3 ng/ Pa(s) v

.11 gram wei ght gain

No del am nation, or
adhesi on | oss, cracking

No cracki ng, adhesion
| oss, or splitting

No change in viscosity,
penetration, flow or |ow
tenperature flexibility

11. 0 seconds

No del anm nati on,
blistering,
emul sification, or
deterioration

180°F (82°Q)
1000% mi ni mum
40% m ni num

Pass0°F (-18°QC)

Pass-50% Nitric Acid
100- Percent, No Sol vents

25- Per cent
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Woven fiberglass fabric.
2.4.3 Adhesives and Seal ants

Adhesi ves and seal ants shall be manufacturer's standard products.
2.5 PROTECTI ON COURSE

2 mm (85 ml) Fiberglass reinforced, rubberized asphalt sheet.
2.6 | NSULATI ON BOARDS

I nsul ati on boards shall be rigid, extruded pol ystyrene, ASTM C 578 Type VI
or VIIl; mninmmconpressive stronger 40 psi per ASTM D 1621; maxi mum wat er
absorption 0.1 percent per ASTM C 272. On bottom |l ayer, provide insulation
boards grooved for drainage.

2.7 CONCRETE

As specified in Section 03300 CONCRETE. All ow concrete topping to cure
thoroughly. Test water vapor emi ssion rate in accordance wth

manuf acturer's recommendati ons. Do not proceed until waste vapor em ssion
rate is within guidelines recormended by Manufacturer.

2.8 GEO FABRI C

Non-woven, needl e- punched pol ypropyl ene, 94 gnin? mn., with treatnent for
UV stability.

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces schedul ed for waterproofing shall be prepared in accordance with
wat er proof i ng manufacturer's recommendati ons. Surface preparation shall be
approved prior to waterproofing application.

3.1.1 Protecti on of Surroundi ng Areas

Before starting the waterproofing work, the surrounding areas and surfaces
shall be protected fromspillage and mgration of waterproofing onto other
work. Drains and conductors shall be protected fromclogging with asphalt.

3.1.2 Concrete Surfaces

Surfaces shall be properly cured, free of formrel ease agents, oil, grease,
dirt, laitance, |oose material, frost, debris and other contam nants. Form
ties shall be cut flush with surface. Sharp protrusions and form match
lines shall be renmoved. Holes, voids, spalled areas and cracks whi ch can
damage wat erproofing materials shall be repaired. Rough surfaces shall be
parged with a well-adhering coat of cenent nortar.

3.2 HOT- FLUI D- APPLI ED WATERPROOFI NG
Wat er proofing shall be applied when tenperture and hunidity conditions are
wi thin manufacturer's recomended range. Heating kettles and tanks shal

be doubl e jacketed and provided with automatic thernostatic control capable
of maintaini ng rubberized asphalt temperature. Controls shall be
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calibrated and maintained in working order for duration of work. At tine
of application, rubberized asphalt shall be heated to the equivi scous
tenperature reconmended by manufacturer. Rubberized asphalt with a
tenmperature not conformng to the manufacturer's recommendati ons shall be
returned to the kettle. Rubberized asphalt that is overheated according to
the manufacturer's guidelines shall be renmoved fromsite.

3.2.1 Wat er pr oof i ng

Apply rubberized asphalt at a rate to provide a continuous, nonolithic coat
of 2.3 M (90 ml) mninmum into which is fully enbedded a | ayer of
reinforcing sheet. Overlap reinforcing 25-50 mm (1-2 inches). Apply a
second continuous monolithic coat of nenbrane at an average thickness of
3.2 mm (125 ml). Total nenbrane thickness shall be 5.5 mm (215 nil)

M ni mum

3.2.2 Protection Layer

Enbed protection layer into hot nenbrane. Overlap adjoining edges 50-75 nm
(2-3 inches).

3.2.3 | nsul ation

Pl ace i nsul ation over conpl eted waterproofing. Place insulation in two
layers with joints staggered. Place grooved insulation on bottom |l ayer,
with grooves parallel to slope.

3.3 FLOOD TESTI NG

Prior to conceal ment, waterproofed roof over occupi ed spaces shall be
tested for watertightness. Drains shall be plugged and floors shall be
subrmerged with 50 mm of clean water. Water shall be permitted to stand
for a mnimmof 48 hours. |If |eaks occur, water shall be drained and
repairs made in accordance with mmaufacturer's instructions. Upon

conpl etion of repairs, roofs shall be flooded with 75 mm of clean water
and flood testing shall be repeated for m ni mumof 24 hours fromthe tine
each leak is repaired. Waterproofing systemshall be conpletely
watertight, and shall be approved in witing before covering up with other
mat eri al s.

3.4 CLEAN- UP

Surfaces of other work which are stained with waterproofing materials shal
be cleaned with a cl eaner recomrended by water proofing manufacturer.

3.5 PROTECTI ON OF COMPLETED WORK

3.5.1 Hori zontal Wat er proofing
The conpl et ed wat er proofing work shall be protected from damage duri ng and
after construction. Protective covering shall be placed i mediately before

proceeding with the work which will conceal the waterproofing.

3.5.2 Vertical Waterproofing

Wat er proofi ng agai nst which backfill is to be placed shall be protected
with a single layer of insulation board. |Insulation boards shall be
pressed into the final nopping while the waterproofing is still hot, with

edges of boards placed into noderate contact and joints staggered. Were
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surfaced insulation board is used, the surfaced side shall face outward.
Boards shall be carefully and neatly fitted around projections, and shal
cover the entire surface of the waterproofing materials. Waterproofing
system not covered with protection board shall be protected to prevent
damage from subsequent buil ding operations. Installed boards shall not
remai n exposed at the end of a work day.

-- BEnd of Section --
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SECTI ON 07170

BENTONI TE GEOTEXTI LE WATERPROOFI NG

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 903 (1998) Standard Test Method for Peel or
Stripping Strength of Adhesive Bonds

ASTM D 5385 (1993) Standard Test Method for
Hydrostatic Pressure Resistance of
Wat er proofi ng Menbranes

ASTM D 5084 (2000) Standard Test Method for
Measurement of Hydraulic Conductivity of
Sat urated Porous Materials Using a
Fl exi bl e WAl | Per neanet er

ASTM D 4632 (1991) Standard Test Method for Grab
Breaki ng Load and El ongation of GCeotextiles

ASTM D 4833 (2000) Standard Test Method for | ndex
Punct ure Resi stance of Ceoteciltes,
Ceonenbr anes, and Rel ated Products

ASTM D 1970 (2001) Self-Adhering Polynmer Mdified
Bi t um nous Sheet Materials Used as Steep
Roof i ng Underl aynent for |ce Dam
Protecti ons

ASTM D 751 (2000) Standard Test Method for Coated
Fabrics
ASTM D 882 (2000) Standard Test Method for Tensile

Properties of Thin Plastic Sheeting

ASTM E 96 (2000) Standard Test Methods for Water
Vapor Transmi ssion of Materials

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
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SD- 03 Product Data
Product Date; G AE

Manuf acturer's product data, with conplete general and specific
installation instructions, reconmendations, and linitations.

SD-07 Certificates
Submit Certificate(s)

Si gned by manufacturer certifying materials conply with
speci fied performance characteristics and physical requirenents.
Submit certification that waterproofing system and accessory
materials are supplied by a single-source manufacturer

Submit witten certification that installer has current Approved
Applicator status with waterproofing material manufacturer

1.3  QUALITY ASSURANCE
1.3.1 Installer Qualifications

Installing conpany shall have at |east three (3) years experience in work
of the type required by this section, who can conply with manufacturer's
warranty requirenents, and who is an Approved Applicator as determ ned
by wat er proofi ng system manuf act urer.

1.3.2 Manuf acturer Qualifications

Bentonite geotextiles waterproofing and all accessory products shall be
provi ded by a single manufacturer with a mnimum of 10 years experience in
the direct production and sal es of bentonite waterproofing systens.

Manuf acturer shall be capable of providing field service representation
during construction, approving an acceptable installer, recomendi ng
appropriate installation nethods, and conducting a final inspection of the
bentonite waterproofing system applied.

1.3.3 Pre-Install ati on Conference
A pre-installation conference shall be held prior to comencenent of field
installation to establish procedures to naintain required working
conditions and to coordinate this work with related and adj acent work.
Verify that final waterproofing details conply with waterproofing
manuf acturer's current installation requirements and reconmendati ons.
1.3.4 Material s

ot ai n bentonite waterproofing and accessory materials froma single
manuf acturer to assure material conpatibility.

1.3.5 I nspection
Manuf acturer's representative shall inspect waterproofing installation
periodically during application to verify that waterproofing has been

installed in accordance with manufacturer's guidelines and recomendati ons.

1.3.6 Wat er Sanpl e Test
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ot ai n ground water sanple and test in accordance with manufacturer is
instructions to determne type of bentonite system (standard sodi um
bentonite or contam nate resistant (CR) sodiumbentonite) to be utilized on
the project.

1.4 PRODUCT DELIVERY, STORAGE AND HANDLI NG
1.4.1 Del i very and Handl i ng

Deliver materials in factory seal ed and | abel ed packagi ng. Sequence
deliveries to avoid delays, while mninizing on-site storage. Handl e and
store followi ng manufacturer's instructions, recommendati ons and materi al
safety data sheets. Protect from construction operation rel ated danage, as
wel | as, danmge from weat her, excessive tenperatures and prol onged
sunl i ght. Renpbve damaged material fromsite and di spose of in accordance
wi th applicable regul ations.

1.4.2 St or age

Do not doubl e-stack pallets during shipping or storage. Protect

wat er proofing materials fromnoi sture, excessive tenperatures and sources
of ignition. Provide cover, top and all sides, for materials stored
on-site, allowi ng for adequate ventilation.

1.5 PRQIECT CONDI Tl ONS
1.5.1 Substrate Condition

Proceed with work only when substrate construction and preparation work is
conplete and in condition to receive waterproofing system

1.5.2 Weat her Condi tions

Perform work only when existing and forecasted weather conditions are

wi thin the guidelines established by the manufacturer of the waterproofing
materials. Do not apply waterproofing materials into standing water or

i cing conditions.

1.6 WARRANTY
1.6.1 Wat er proofing Warranty

Upon conpl etion and acceptance of the work required by this section,
provide a manufacturer's witten five (5) year systemwarranty covering
repl acenent of materials and including both materials and |abor in the
event of |eakage. Manufacturer's warranty shall be independent from any
other warranties nade by the Contractor under requirenents of the Contract
Docurents and nmay run concurrent with said warranti es.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Sodi um Bentonite
Sel ect granul ar bentonite containing approximately 90% nmontnorillonite with
10% maxi mum unal tered vol cani ¢ ash and ot her native sediments. Free Swell

Rating: 2 grans sifted into deionized water swells to occupy a m ni mum
volunme of 16 cc. Gading: Ganular bentonite passes 90%through a 20-nesh
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sieve and |l ess than 10% t hrough a 200-nmesh sieve.
2.2 BENTONI TE GEOTEXTI LE WATERPROOFI NG

1.2 x 4.4mroll of interlocked geotextiles encapsulating a m nimmof 5.3
kg per sq mof granular sodium bentonite with a vapor barrier HDPE sheet
integrally bonded to the outside of the non-woven geotextiles. Conposite
shal | consist of one woven and one non-woven pol ypropyl ene geotextil es,

i nterl ocked using a needl e-punchi ng process. The non-woven geotextiles
fibers shall pass through the bentonite layer and integrate into the woven
geotextiles to produce several interlocks each square inch (6.45 sq. cnm
over the entire surface area of product.

Wat er proofing shall have the foll owi ng properties:

Property Test Met hod Val ue

Peel Adhesion to Concrete ASTM D 903 nod. 2.6 kN m min.
Hydrostatic Pressure Resistance ASTM D 5385 nod. 70 m

Perneability ASTM D 5084 1 x 10-9 cnisec.
Grab Tensile Strength ASTM D 4632 422 N

Puncture Resi stance ASTM D 4833 445 N m n.

Low Tenperature Flexibility ASTM D 1970 Unaffected at -32C
Geotextile Interl ock Peel ASTM D 4632 65 N

Wat er Vapor Transmi ssion Rate ASTM E 96 (B) 0.03 grains/hr/ftz

I ntegral vapor barrier shall have the follow ng properties:

Nomi nal Thi ckness 5mls

Tensile Strength ASTM D 882 30 | bs.

El ongati on ASTM D 882 450%

Grab Strength ASTM D 751 55 | bs.

WAt er Vapor Transm ssion ASTM E 96 (B) 0.034 grains/hr/ftz

2.3  WATERPROOFI NG ACCESSORI ES
Al'l accessory waterproofing materials shall be provided by the bentonite
wat er proof i ng manufacturer or shall have manufacturer's witten approva
for substitution.

1. Trowel grade sodium bentonite conpound used as detailing nmastic
around penetrations, corner transitions and grade termni nations.

2. Bentonite Tubes: 50 mm dianeter x 600 mm | ong, water soluble
tube container filled with granul ar sodium bentonite; 1.36 kg per tube
total weight.

3. Bentonite Waterstop: 22.7 kg bag of specially processed dry
granul ar sodi um bentonite.

PART 3 EXECUTI ON
3.1  GENERAL
Conply wi th manufacturer's product data, including product application and

installation instructions, as well as, manufacturer's shipping and storage
recomrendat i ons.
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3.2 I NSPECTI ON

Exam ne conditions of substrates and other conditions where this section
work is to be perforned and notify Contracting Officer's Representative, in
witing, of circunstances detrinmental to the proper conpletion of the work.
Do not proceed with work until unsatisfactory conditions are corrected and
are acceptable for conpliance with nanufacturer's warranty requirenents.

3.3 SURFACE PREPARATI ON

Prot ect adjacent work areas and finish surfaces from damage or
contam nati on from waterproofing products during installation operations.

3.3.1 Soi | Substrates

Grade substrates to well-leveled surface wi thout voids and debris. Conpact
to m ni mum 89-percent Modified Proctor density. |f substrate consists of

| arge aggregate, place a high-strength geotextiles |ayer over the aggregate
and then provide several inches of conpacted soil or sand for uniform
support and contai nnent of waterproofing sheets.

3.4 GENERAL | NSTALLATI ON GUI DELI NES

Prevent bentonite waterproofing products fromhydrating by protecting from
wat er before material is contained with overburden or backfill. When
threat of rain is inmnent, installed bentonite products not already

contai ned by concrete slab shall be covered prevent to hydration. Renove
cover prior to placing concrete slabs. Renove, discard, and replace any
bentonite materials that becone danp or wet prior to backfilling.

Install Waterproofing System as recommended by the manufacturer.
3.4.1 Expansi on Joints

Trowel 3 mmthick, 150 mm wi de |ayer of bentonite centered under expansion
joints. Install a 600 mMmmwi de strip of the specified nmenbrane centered
under expansion joints. Then place the main course of the waterproofing
nmenbr ane.

3.5 UNDER SLAB | NSTALLATI ON

Install bentonite waterproofing under all floor slabs, footings, elevator
pits and grade walls.

Apply minimum 12 mmthi ckness | ayer of Waterstoppage (granul ar bentonite)
ext endi ng around each penetration a mninmumradius of 6" (150 mm.

Pl ace bentonite waterproofing directly on properly prepared substrate with
vapor barrier facing down, wth adjoining edges overlapped a nini mum of 100
nm Stagger sheet end seans a mininumof 600 mm Mechanically fasten or
stapl e waterproofing as required to prevent nmovenent from construction
operations or concrete placenent. Wien the slab is poured in sections,

ext end wat erproofing a m ni num 300 nm beyond the slab edge to enabl e proper
over | appi ng.

Cut bentonite waterproofing to fit snugly around penetrations. Around base

of penetrations trowel 18 mmthick fillet of bentonite and extend onto
wat er proofi ng sheet.
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Provide a m ni mum of 300 mm overl ap between underslab and vertical wall
wat er pr oof i ng.

I nspect finished bentonite installation and repair any damaged materi al
prior to concrete placenent. Assure that waterproofing is not displaced
during concrete placenent.

3.6 CLEAN UP
In areas where adjacent finished surfaces are soiled by work of this
Section, consult manufacturer of surfaces for cleaning advice and conform
to their recomendations and instructions. Renpbve all tools, equipnent and
remai ni ng product on-site. D spose of section work debris and danmaged
product follow ng all applicable regulations.

-- End of Section --
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SECTI ON 07190

WATER REPELLENTS
09/ 99

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO T 259 (1980) Resistance of Concrete to Chloride
lon Penetration
AASHTO T 260 (1995) Sanpling and Testing for Chloride

lon in Concrete and Concrete Raw Materials

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 642 (1997) Density, Absorption, and Voids in
Har dened Concrete

ASTM C 672 (1992) Scaling Resistance of Concrete
Surfaces Exposed to Deicing Chenicals

ASTM D 1653 (1993) Water Vapor Transmi ssion of Organic
Coating Filns

ASTM D 2369 (1998) Vol atile Content of Coatings

ASTM D 3278 (1996) Fl ash Point of Liquids by Small

Scal e O osed- Cup Appar at us

ASTM E 514 (1990; R 1996) Water Penetration and
Leakage Through Masonry

ASTM G 53 (1996) Operating Light- and Wt er- Exposure
Appar at us (Fl uorescent UV-Condensati on
Type) for Exposure of Nonnetallic Materials
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910. 1000 Al r Cont am nants

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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1

1

1

SD- 03 Product Data
Water repellents
SD- 06 Test Reports
Wat er absor ption
Accel er at ed weat heri ng
Resi stance to chloride ion penetration
Mbi sture vapor transm ssion
Scal i ng resistance
Wat er Penetration and Leakage
SD- 08 Manufacturer's Instructions
Application instructions
Provi de nanufacturer's instructions including preparation,
application, reconmended equi pnent to be used, safety neasures,
and protection of conpleted application
Manufacturer's material safety data sheets
3  QUALI TY ASSURANCE
3.1 Qualifications
a. Mnufacturer's qualifications: Mnimmfive years record of
successful in-service experience of water repellent treatnments
manuf actured for concrete application
b. Applicator's qualifications: Mninmmfive years successfu
experience in projects of sinmlar scope using specified or simlar
treatment materials and nmanufacturer's approval for application
3.2 Evi dence of Acceptable Variation
If a product proposed for use does not conformto requirenments of the
ref erenced specification, submt for approval to the Contracting Oficer,
evi dence that the proposed product is either equal to or better than the
product specified. Include the follow ng:
a. ldentification of the proposed substitution
b. Reason why the substitution is necessary;
c. A conparative analysis of the specified product and the proposed
substitution, including tabulations of the conposition of pignent

and vehi cl e;

d. The difference between the specified product and the proposed
substitution; and

e. Oher informati on necessary for an accurate conparison of the
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1

1

1

proposed substitution and the specified product.
4 PRE-| NSTALLATI ON
4.1 Pre-Installation Meeting

a. Attend pre-installation neeting required prior to comencenent of
concrete installation.

b. Review procedures and coordination required between water
repel l ent treatnent work and work of other trades which could
affect work to be performed under this section of the work

c. Convene additional pre-installation neeting prior to water
repell ent treatnent application for coordination with work not
previously coordi nated including joint seal ants.

5 DELI VERY, STORAGE, AND HANDLI NG

Deliver materials in original sealed containers, clearly marked with the
manuf acturer's name, brand name, type of material, batch nunber, percent
solids by weight and volume, and date of manufacturer. Store naterials off
the ground, in a dry area where the tenperature will be not |essl0 degrees C
nor nore than 29 degrees C.

.6 SAFETY METHCDS

Apply coating materials using safety nethods and equi prent in accordance
with Section 01575N, "Tenporary Environnental Controls," and the follow ng:

.6.1 Toxic Materials

To protect personnel from overexposure to toxic materials, conformto the
nost stringent gui dance of:

a. The coating manufacturer when using solvents or other chem cals.
Use i nperneabl e gl oves, chenical goggles or face shield, and other
recommended protective clothing and equi pnent to avoi d exposure of
skin, eyes, and respiratory system Conduct work in a manner to
m ni m ze exposure of building occupants and the general public.

b. 29 CFR 1910. 1000.

c. Threshold Limt Values (R) of the American Conference of
Governnental | ndustrial Hygienists.

d. Manufacturer's material safety data sheets.

7 ENVI RONVENTAL CONDI TI ONS

7.1 Weat her and Substrate Conditions

Do not proceed with application of water repellents under any of the
foll owi ng conditions, except with witten recommendati ons of manufacturer.

a. Anbient tenperature is |less than 4 degrees C.

b. Substrate faces have cured | ess than one nonth.
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c. Rain or tenperature below 4 degrees C are predicted for a period
of 24 hours before or after treatnent.

d. Earlier than three days after surfaces are wet.

e. Substrate is frozen or surface tenperature is less than 4 degrees C
and falling.

1.7.2 Moi sture Condi tion

Determ ne noisture content of substrate neets manufacturer's requirenents
prior to application of water repellent material.

1.8 SEQUENCI NG AND SCHEDULI NG
1.8.1 Concrete Surfaces

Do not start water repellent coating until all patching, pointing and
cl eani ng operati ons have been conpl eted and concrete has cured a m ni num of
30 days under nornmal weather conditions.

1.8.2 Seal ant s

Do not apply water repellents until the sealants for joints adjacent to
surfaces receiving water repellent treatnent have been installed and cured.

a. Water repellent work nmay precede seal ant application only if
seal ant adhesi on and conpatibility have been tested and verified
usi ng substrate, water repellent, and sealant materials identica
to those used in the work.

b. Provide manufacturers' test results of compatibility.
1.9 | NSPECTI ONS

Notify the manufacturer's representative a mininumof 72 hours prior to
schedul ed application of water repellents for field inspection. |nspect
surfaces and obtain approval in witing fromthe manufacturer's
representative prior to any application of any water repellent coating.

1.10 SURFACES TO BE COATED

Coat all exterior concrete surfaces where exposed to view and not schedul ed
to receive waterproofing or other finish. This includes driveways,

si dewal ks, back faces of parapets, top of walls, edges and returns adjacent
to wi ndows and door frames and free standing walls. Coat all interior
concrete floor slabs where exposed to view. This includes floors in
garage, mechanical roons and electrical roons. Coat concrete surfaces
conceal ed by raised floors.

1.11 WARRANTY

Provide a warranty, issued jointly by the manufacturer and the applicator
of the water repellent treatnment agai nst noisture penetration through the
treated structurally sound surface for a period of five years. Warranty to
provide the material, |abor, and equi pnent necessary to remedy the problem
At the satisfactory conmpletion of the work, conplete the warranty sign
notarize, and submt to the Contracting Oficer.
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PART 2 PRODUCTS

2.1 MATERI ALS
Water repellent solution shall be a clear, non-yellow ng, deep-penetrating,
VOC conpliant solution. Material shall not stain or discolor and shal
produce a nechani cal and chemical interlocking bond with the substrate to
the depth of the penetration.

2.2 WATER REPELLENTS

2.2.1 Sil ane, 20 Percent Solids
Penetrating water repellent. A mononeric conpound contai ni ng approxi mately
20 percent al kyltrial koxysilanes with al cohol, mneral spirits, water, and
other proprietary solvent carrier.

a. Conposition: Modified al kyl al koxysi | ane.

b. Active al kyl al koxysilane content: ASTM D 2369 20 percent by
wei ght, plus or minus 1 percent.

c. Appearance: Wite, mlky liquid.
d. Average depth of penetration: Up to 10 mm dependi ng on substrate.
e. VOC content: Less than 350 grans per liter
f. Flash point, ASTM D 3278.
g. Specific gravity, at 25 degrees C. 0.96 to 0.98.
h. Density:.96 to .98 kilogranms per liter
2.2.2 Sil ane, 40 Percent Solids

Penetrating water repellent. A nononeric conpound contai ni ng approxi mately
40 percent al kyltrial koxysilanes with al cohol, mneral spirits, or water.

a. Conposition: Modified al kyl al koxysi | ane.

b. Active al kyl al koxysilane content: ASTM D 2369 40 percent by
wei ght, plus or nminus 1.5 percent.

c. Appearance: \Vite, mlky liquid.
d. Average depth of penetration: Up to 10 nmm dependi ng on substrate.
e. VOC content: Less than 350 grams per liter
f. Flash point, ASTM D 3278.
g. Specific gravity, at 25 degrees C. 0.94 to 0.97.
h. Density: .94 to .97 kilogranms per liter
2.2.3 VOC- Conpl yi ng Water Repellents

Products certified by the nanufacturer that they conply with | oca
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regul ations controlling use of volatile organic conmpounds (VCC s).

2.3 PERFORMANCE CRI TERI A

2.3.1

2.3.2

g.

PART 3

Sil ane, 20 Percent Solids

Wat er absorption test: ASTM C 642 and ASTM E 514.

Moi sture vapor transm ssion: ASTM D 1653, 28.33 perns or 51.61
percent maxi mum conpared to untreated surfaces

Scal ing resistance: ASTM C 672, non-air-entrained concrete, zero
rating, no scaling, 100 cycles treated concrete.

Resi stance to chloride ion penetration: AASHTO T 259 and AASHTO T
260.

Wat er penetration and | eakage through nmasonry, ASTM E 514
percentage reduction of |eakage: 97 percent mni ninum

Resi stance to accel erated weat hering, ASTM G 53 testing 2,500
hours: No loss in repellency.

Drying tinme under nornal conditions: Four hours per 24 degrees C

Sil ane, 40 Percent Solids

Aver age depth of penetration: 10 nm depending on substrate

Resi stance to chloride ion penetration, AASHTO T 259 and AASHTO T
260.

Wat er absorption test, ASTME 514: 0.42 percent per 48 hours; 1.2
percent per 50 days.

Mbi sture vapor transm ssion: ASTM D 1653, 28.33 perns or 51.61
per cent nmaxi mum conpared to untreated surfaces.

Scal ing resistance, ASTM C 672, non-air-entrained concrete: Zero
rating, no scaling, 100 cycles treated concrete.

Resi stance to accel erated weat hering, ASTM G 53. Testing 2,500
hours: No loss in repellency.

Drying time under normal conditions: Four hours per 24 degrees C.

EXECUTI ON

3.1 EXAM NATI ON

Exam ne concrete surfaces to be treated to ensure that:

a.

b

Al'l visible cracks, voids or holes have been repaired.

Al nmortar joints in masonry are tight and sound, have not been
re-set or nisaligned and show no cracks or spalling.

Moi sture contents of walls does not exceed 15 percent when
measured on an el ectronic noisture register, calibrated for the
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appropriate substrate.

d. Concrete surfaces are free of formrel ease agents, curing
conpounds and ot her conpounds that would prevent full penetration
of the water repellent naterial

Do not start water repellent treatnent work until all deficiencies have
been corrected, exam ned and found acceptable to the Contracting Oficer
and the water repellent treatnment manufacturer. Do not apply treatnent to
danp, dirty, dusty or otherw se unsuitable surfaces. Conply with the
manuf acturer's recomendations for suitability of surface.

3.2 PREPARATI ON
3.2.1 Surface Preparation

Prepare substrates in accordance with water repellent treatnent
manuf acturer's recomendati on. C ean surfaces of dust, dirt,

ef fl orescence, alkaline, and foreign matter detrinmental to proper
application of water repellent treatnent.

3.2.2 Prot ecti on

Provi de masking or protective covering for materials which could be damaged
by water repellent treatnent.

a. Protect glass, glazed products, and prefinished products from
contact with water repellent treatnent.

b. Protect |andscape materials with breathing type drop cloths:
pl astic covers are not acceptable.

3.2.3 Conpatibility

a. Confirmtreatnent conpatibility with each type of joint sealer
within or adjacent to surfaces receiving water repellent treatnent
in accordance with manufacturer's recomendati ons.

b. When recommended by joint seal er manufacturer, apply treatnent
after application and cure of joint sealers. Coordinate treatnent
with joint sealers.

c. Mask surfaces indicated to receive joint sealers which would be
adversely affected by water repellent treatnent where treatnent
nmust be applied prior to application of joint sealers.

3.3 M XI NG

M x water repellent material thoroughly in accordance with the

manuf acturer's recomrendations. MXx, in quantities required for that days
work, all containers prior to application. M x each container the same

| ength of tine.

3.4  APPL| CATI ON
In strict accordance with the manufacturers witten requirements. Do not

start application without the manufacturer's representative being present
or his witten acceptance of the surface to be treated.
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3.

3.

3.

4.1 \Water Repellent Treatnment
4.1.1 Spray Application

Spray apply water repellent naterial to concrete, surfaces using

| owpressure airless spray equipnment in strict accordance with
manufacturer's printed application, instructions, and precautions.
Maintain copies at the job site. Apply flood coat in an overl appi ng
pattern all owi ng approximately 200 to 250 mm rundown on the vertica
surface. Maintain a wet edge at all overlaps, both vertical and
hori zontal. Hold gun nmaxi num 450 nm from wal |

.4.1.2 Brush or Roller Application

Brush or roller apply water repellent material only at |ocations where
overspray woul d affect adjacent materials and where not practical for spray
applications.

.4.1.3 Cover ed Surfaces

Coat all concrete, surfaces indicated including exposed floor surfaces,
back faces of parapets, tops of walls, edges and returns adjacent to w ndow
and door frames, window sills, and free-standing walls, except where

wat er proofing or other adhered finishes are specified.

.4.1.4 Rat e of Application

Apply materials to exterior surfaces at the coverages reconmended by the
manuf acturer and as determ ned from sanpl e panel test. Increase or decrease
application rates dependi ng upon the surface texture and porosity of the
substrate so as to achieve even appearance and total water repellency.

.4.1.5 Nunber of Coats

The sanpl e panel test shall determ ne the nunber of coats required to
achi eve full coverage and protection.

.4.1.6 Appear ance

| f unevenness in appearance, |lines of work term nation or scaffold |lines
exi st, or detectable changes fromthe approved sanpl e panel occur, the
Contracting Oficer may require additional treatnent at no additional cost
to the Governnent. Apply any required additional treatnent to a natura
break off point.

.5 CLEANI NG

Clean all runs, drips, and overspray from adjacent surfaces while the water
repellent treatment is still wet in a manner recomended by the
manuf act urer.

.6 FI ELD QUALI TY CONTRCL

Do not renove drums containing water repellent material fromthe job site
until completion of all water repellent treatnment and until so authorized
by the Contracting Oficer.

6.1 Site Inspection

SECTI ON 07190 Page 10



NORTHCOM HQ ADDI Tl ON, PETERSON AFB, CO PE40
I nspect treatnent in progress by manufacturer's representative to verify
compliance with manufacturer instructions and reconmrendati ons.

-- End of Section --
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SECTI ON 07220

ROOF | NSULATI ON
10/ 01

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI A208.1 (1999) Particl eboard Mat Forned Wods
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 728 (1997) Perlite Thernmal Insulation Board
ASTM C 1050 (1991) Rigid Cellular
Pol ystyrene-Cel | ul osi ¢ Fi ber Conposite

Roof Insul ation

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ati on Board

FACTORY MJTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

FM P7825a (1998) Approval Guide Fire Protection

FM P7825c (1998) Approval Guide Building Materials

UNDERWRI TERS LABORATORI ES (UL)

UL Bld Mat Dir (1999) Building Materials Directory
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Product Data; G AE
Describe and illustrate type of insulation including specified

properties. Indicate thickness and LTTR val ue of proposed
i nsul ati on system

SECTI ON 07220 Page 2



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

1.

Application of Insulation

I nsul ation manufacturer's recommendations for the application
and installation of insulation.

| nspecti on.

The inspection procedure for insulation installation, prior to
start of roof insulation work.

SD-07 Certificates

Insulation; G AQ
d ass Roofing Felt.

Certificate attesting that the expanded perlite or
pol yi socyanurate insul ation contains recovered material and
showi ng estimated percent of recovered material. Certificates of
conpliance for felt materials.

3 STORAGE OF MATERI ALS

Insulation materials shall be stored in accordance with manufacturer's
instructions. Insulation, base sheet, and felt shall be kept dry at all
times, before, during, and after delivery to the site and shall be stored
in an enclosed building or in a closed trailer. Wt insulation, wet base
sheet or wet felt shall be pernmanently renpoved fromthe site. Felts shal
be stacked on end one level high. Felt rolls shall be mmintained at a
temperature above 10 degrees C for 24 hours imredi ately before |aying.

.4 FI RE CLASSI FI CATI ON

I nsul ation shall have been tested as part of a roof construction assenbly
of the type used in this project, and the construction shall be listed as
Fire-Classified in UL Bld Mat Dir or Class | in FM P7825a.

PART 2 PRODUCTS

2.

1 I NSULATI ON

I nsul ation shall be a standard product of the manufacturer and shall be
factory marked with the manufacturer's name or trade mark, the nmaterial
speci fication nunmber, the R LTTR-value at 24 degrees C, and the thickness.
M ni mum t hi ckness shall be as recommended by the manufacturer. Boards
shal |l be nmarked individually. The insulation manufacturing process shall
not include chlorofluoro carbons (CFC) or formal dehydes. Contractor shall
comply with EPA requirenments in conformance with Section 01670 RECYCLED /
RECOVERED MATERI ALS. I nsul ation shall be one, or a conbination of the
followi ng material s:

1.1 Conposite Board | nsul ation

ASTM C 1050 or ASTM C 1289 Type |11, or ASTM C 1289 Type VI. Perlite, in
composite board, may be replaced with ANSI A208.1 wood fiberboard, 11 mm
m ni mum t hi ckness, provided that the conposite board nmeets specified
physical requirenents. Conposite board with wood fiberboard shall conform
to ASTM C 1289, Type V.

SECTI ON 07220 Page 3



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

2.1.2 Expanded-Perlite Insul ati on Board
ASTM C 728.
2.1.3 Pol yi socyanur at e

ASTM C 1289, Type |, or ASTM C 1289 Type |I, having m ni mum recovered
material content of 9 percent by weight of the polyisocyanurate portion of
t he board.

2.1. 4 Roof I nsul ati on Val ue

Provide an LTTR value in the proposed roof insulation systemof not |ess
t han 30.

2.2 FASTENERS

Fasteners shall be specifically designed screws and plates or spi kes and

pl ates of sufficient length to hold insulation securely in place.

Fasteners shall conformto insulation manufacturer's recomrendati ons except
that hol di ng power, when driven, shall be not |less than 534 N each in stee
deck. Fasteners for steel or concrete decks shall conformto FM P7825c for
Class | roof deck construction, and shall be spaced to conformto FM 1-90
W ndstorm Cl assification.

2.3 WOOD NAI LERS

Wood nailers shall conformto Section 06100 ROUGH CARPENTRY, i ncl uding
preservative treatnment. Edge nailers shall be not |ess than nominal 150 mm
wi de and of thickness to finish flush with the top surface of the
insulation. Surface mounted nailers shall be a nominal 75 mmw de by the
full thickness of the insulation.

PART 3 EXECUTI ON
3.1 COORDI NATI ON REQUI REMENTS

I nsul ati on and roofing menbrane shall be finished in one operation up to
the line of termnation at the end of each day's work. Conpleted sections
shal | be wat erproofed when nore than one day is required to finish the
roofing. Phased construction will not be pernitted.

3.2 ENVI RONVENTAL CONDI Tl ONS
The tenperature of the roofing materials shall be as required by the
manufacturer. Air tenperature shall be above 4 Degrees C and there shal

be no visible ice, frost, or noisture on the roof deck when the insul ation
and roofing are installed.

3.3  SUBSTRATE PREPARATI ON
The substrate construction of any bay or section of the building shall be
conpl eted before insulation or vapor retarder work is begun thereon.
Vents and other itens penetrating the roof shall be secured in position and
properly prepared for flashing. Pr

3.4 | NSTALLATI ON OF WOOD NAI LERS
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Nail ers shall be secured to steel decks as indicated. Bolt anchors shal
have nuts and washers countersunk, and bolts shall be cut flush with top of
nailer. Powder-actuated fasteners, sized and spaced for nailer anchorage
equi valent to that specified and indicated, may not be used.

3.5  APPLI CATI ON OF | NSULATI ON

Insul ation shall be laid in two or nore layers. Units of insulation shal
be laid in courses parallel with the roof slope. End joints shall be
staggered. Insulation shall be cut to fit neatly against adjoining
surfaces. Joints between insulation boards shall not exceed 6 nm Joints
in successive |layers shall be staggered with respect to joints of preceding
layer. V\here insulation is applied over steel deck, |ong edge joints shal

continuously bear on surfaces of the steel deck. Insulation which can be
readily lifted after installation is not considered to be adequately
secured. Insulation shall be applied so that all roof insulation applied
each day is waterproofed the sane day. Phased construction will not be

permtted. Application of inperneable faced insulation shall be perforned
wi t hout damage to the facing.

3.5.1 Mechani cal Fast eni ng

On steel decks, the insulation shall be nechanically fastened. Method of
attachnent shall be in accordance with recomrendations of the insulation
manuf acturer and requirenents specified.

3.5.2 St eel Decks
Al'l steel decks shall be insul ated before receiving a roof nenbrane.
3.5.3 Protecti on Requirenents

The insul ation shall be kept dry at all times. |Insulation boards shall not
be kicked into position. Exposed edges of the insulation shall be
protected by cutoffs at the end of each work day or whenever precipitation
is immnent. Cutoffs shall be per manufacturer's recomendations. Cutoffs
shal | be renoved when work is resunmed. Edges of insulation at open spaces
bet ween insul ati on and parapets or other walls and spaces at curbs,
scuttles, and expansion joints, shall be protected until permanent roofing
and flashing is applied. Storing, wal king, wheeling, or trucking directly
on insulation or on roofed surfaces will not be permitted. Snooth, clean
board or plank wal kways, runways, and platfornms shall be used, as necessary
to distribute weight to conformto indicated live load limts of roof
construction.

3.6 | NSPECTI ON

The Contractor shall establish and naintain an inspection procedure to
assure conpliance of the installed roof insulation with the contract
requirenents. Any work found not to be in conpliance with the contract
shal |l be pronptly renmpoved and replaced or corrected in an approved nmanner.
Quality control shall include, but not be limted to, the foll ow ng:

a. (Qbservation of environnental conditions; nunber and skill |evel of
insul ati on workers; start and end tine of work.

b. Verification of certification, listing or |abel conpliance with FM
P9513.

SECTI ON 07220 Page 5



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

c. Verification of proper storage and handling of insulation and
vapor retarder materials before, during, and after installation.

d. Inspection of vapor retarder application, including edge envel opes
and nechani cal fastening.

e. Inspection of mechanical fasteners; type, nunber, |ength, and
spaci ng.

f. Coordination with other materials, cants, sleepers, and nailing
strips.

g. Inspection of insulation joint orientation and |aps between
| ayers, joint width and bearing of edges of insulation on deck.

h. Installation of cutoffs and proper joining of work on subsequent
days.

i. Continuation of conplete roofing systeminstallation to cover
insul ation installed sane day.

-- End of Section --
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SECTI ON 07413

COVPOSI TE METAL Sl DI NG
10/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Al R MOVEMENT AND COTNROL ASSOCI ATI ON | NC ( AMCA)

AMCA 511 (1991) Certified Ratings Programfor Air
Control Devices

AMCA 500 (1998) Test Methods for Louvers, Danpers
and Shutlers

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SG 973 (1996) Col d- Forned Steel Design Manual

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 221 (2000) Al umi ni mum and Al unmi num Al | oy
Extruded Bars, Rods, Wre, Profile and
Tubes

AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1998) M ni num Desi gn Loads for Buil di ngs
and Ot her Structures

.2 GENERAL REQUI REMENTS

2.1 Desi gn

Criteria, |oading conbinations, and definitions shall be in accordance with
ASCE 7 and TM 5-1300. M dspan defl ection under maxi num desi gn | oads shal |
be limted to L/180. Contract draw ngs show the design wind | oads and the
extent and general assenbly details of the netal siding. Menbers and
connections not shown on the drawi ngs shall be designed by the Contractor.
Si di ng panel s and accessories shall be the products of the sane

manuf acturer. Steel siding design shall be in accordance with Al SI SG 973.
Steel siding design shall be in accordance with Al SI 01.

. 2.2 Architectural Considerations

Panel profiles shall be flush profile and corrugated profile as indicated.
Mat ch panel s on existing portion of building. Existing flat panels were
manuf actured by Centria, Formawall Di nension Series, enbossed
non-directional texture, Color: Bright Silver Mtallic #9710.
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Exi sting corrugated panels were manufactured by Centria, Dinmension DS-60
profile, enbossed texture, Color: Bright Silver Metallic #9710.

1.3  COORDI NATI ON
Installer shall coordinate conposite netal siding, alum num doors,
expansion joints and frames specified in Section 08210, al um num wi ndows
and storefront specified in Section 08420, and wall copings specified in
section 07600 and expansion joints specified in Section 05811 to provide
durable, integral, weather tight exterior enclosure systemwth
consistently aligned joints and surfaces, and consistent finishes.

1.4 SUBM TTALS
Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office

that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Siding; G AE
Drawi ngs consi sting of catal og cuts, design and erection
drawi ngs, shop coating and finishing specifications, and ot her
data as necessary to clearly describe design, materials, sizes,
| ayouts, construction details, fasteners, and erection. Draw ngs
shal | be acconpani ed by engi neering design cal culations for the
si di ng panel s.
SD- 04 Sanpl es
Texture and Col or Sanples; G AE.

Submit six sanples of mninum 76 x 125 nm si ze showi ng natri al
and texture.

Siding; G AE

One piece of each type and finish (exterior and interior) to be
used, 225 nmlong, full w dth.

Gaskets and I nsul ati ng Conpounds.
Two sanpl es of each type to be used and descriptive data.
Seal ant; G AE.
One sanple, approximately 0.5 kg, and descriptive data.
SD-07 Certificates
Si di ng.
Installation.
Accessori es.
Certificates attesting that the panels and accessories conform

to the requirenents specified. Certified |aboratory test reports
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1

showi ng that the sheets to be furnished are produced under a
continuing quality control programand that a representative
sanmpl e consisting of not less than 5 pieces has been tested and
has nmet the quality standards specified for factory color finish
MII certification for structural bolts, siding, and wall Iiner
panel s.

5 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weat herti ght coverings and kept dry. Storage acconmpdati ons for netal
siding shall provide good air circulation and protection from surface

st ai ni ng.

.6 WARRANTI ES

The Contractor shall provide a weather tight warranty for the netal siding
for a period of 20 years to include siding panel assenbly, 10 years agai nst
the wear of color finish, and 10 years against the corrosion of fasteners
caused by ordinary wear and tear by the elenents. The warranties shal
start upon final acceptance of the work or the date the Governnent takes
possessi on, whichever is earlier.

PART 2 PRODUCTS

2.

2.

1 FACTORY | NSULATED METAL PANELS
1.1 Fl at Steel Panels

I nsul ated wall panels shall be factory-fabricated units with insulating
core between netal face sheets, securely fastened together and uniformy
separated with rigid spacers. Exterior facings shall be 22 ga. Stucco
enbossed steel with a G90 zinc coating. Liner facing shall be 26 ga.
steel with a G90 zinc coating. Finish shall be PPG Duranar XL Metallic
(four coat) systemor approved equal. Liner panels shall have

manuf acturer's standard white col or baked enamel finish. Height, joint

wi dth, texture and exterior color to match existing netal wall panels.
Profile shall be 50 mm (2 inch) thick, and 762 nm (30 inches) high, joints
to conceal fasteners, and reveals that match exi sting building.

1.2 Corrugated Profile Steel Panels

I nsul ated wall panels shall be factory-fabricated units with insulating
core between netal face sheets, securely fastened together and uniformy
separated with rigid spacers. Exterior facings shall be 22 ga stucco
enbossed steel with a G 90 zinc coating. Liner facing shall be 26 ga.

steel with a G90 zinc coating. Liner panels shall have manufacturer's
standard white col or baked enanel finish. Exterior finish shall be PPG
Duranar XL Metalic (four coat) systemor approved equal. Exterior color to
mat ch exi sting netal wall panels.

.1.3 Characteristics

I nsul ation shall be conpatible with adjoining materials; capable of
retaining it Rvalue for the life of the netal facing sheets; and

unaf fected by extremes of tenperature and hunmidity. The assenbly shal
have a flame spread rating not higher than 25, and snpke devel oped rating
not hi gher than 450 when tested in accordance with ASTM E 84. The
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insulation shall remnin odorless, free fromnold, and not becone a source
of food and shelter for insects. Panels shall be not |ess than 50 mmt hi ck.

2.1. 4 Met al Siding

Vertical Corrugated netal wall panels, 19 mmoprofile, 0.91 mmthick, |ap
seam exposed fasteners with neoprene gaskets. Exterior finish shall be
PPG XL netallic (four coat) systemor approved equal. Exterior color to
mat ch exi sting netal wall panels.

2.2 LOUVERS

Wal | louvers shall be designed to integrate with wall panel joinery. Wl

| ouvers shall bear the AMCA certified ratings programfor air performance
and water penetration in accordance with AMCA 500 and AMCA 511. The rating
shal |l show a water penetration of |less than 0.06 kg per square neter of
free area at a free nelociaty of 244 neters per mnute. Louvers shall be
extruded al um num ASTM B 221, alloy 6063, finished with mininum 70/ percent
pol yvinylidene fluoride paint finish to match wall panels.

Furnish fully fabricated | ouvers to sizes indicated, conplete with storm
proof bl ades and bird screens on the interior side. Louvers shall be
designed to resist the wind | oads indicated. Fabricate the |ouver between
the garage and air shaft only to have surface fasteners to permt
renovability fromgarage interior to allow ocassional cleaning of air shaft.

2.3 ACCESSORI ES

Flashing, trim metal closure strips, caps, and simlar netal accessories
shal |l be the manufacturer's standard or custom products. Exposed netal
accessories shall be finished to match the panels furnished. Vertica

joint gaskets shall be rubber or neoprene, or polyvinyl chlorided prenol ded
to match configuration of the panels and shall not absorb or retain water.
Wher ever exposed to view, color of gaskets shall match col or of panels.

2.4 FASTENERS

Fasteners for wall panels shall be zinc-coated steel, corrosion resisting
steel, type and size as recommended by manufacturer for the applicable
requi rements. Fasteners for accessories shall be the manufacturer's
standard. Nonpenetrating fastener systemfor wall panels using conceal ed
clips shall be manufacturer's standard for the system provided. Location
and spaci ng of fasteners shall be determi ned by the pressures indicated.

2.4.1 Bol ts

Bolts shall be not |ess than 6 nm di ameter, shoul dered or plain shank as
required, with proper nuts.

2.5 | NSULATI ON

Provide factory foanmed-in-place insulation in exterior panels without
voids. The exterior wall systemshall provide a mninum R-14.

2.6 SEALANT

Seal ant shall be an el astomeric type containing no oil or asphalt. Exposed
seal ant shall be clear and shall cure to a rubberlike consistency.
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2.7 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
insul ating contact points of inconpatible materials. Insulating conpounds
shal | be nonrunning after drying. Vertical (visible) gaskets shall be
silver-gray colored to match wall panels, horizontal (conceal ed) gaskets
shal | be bl ack.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated fromeach other by means of
gaskets or insulating conpounds. Exposed surfaces and edges shall be kept
clean and free fromseal ant, netal cuttings, hazardous burrs, and other
foreign material. Stained, discolored, or danaged sheets shall be renopved
fromthe site.

3.1.1 Si di ng and Accessories
3.1.1.1 Conceal ed Fastener Wall Panel s

Panel s shall be fastened to fram ng nenbers with conceal ed fastening clips
or other conceal ed devices standard with the manufacturer. Spacing of
fastening clips and fasteners shall be in accordance with the
manufacturer's witten instructions. Spacing of fasteners and anchor clips
al ong the panel interlocking ribs shall be as required by design | oads.
Fasteners shall not puncture nmetal sheets except as approved for flashing,
closures, and trim exposed fasteners shall be installed in straight |ines.

Interlocking ribs shall be sealed with factory-applied sealant. Joints at
accessories shall be seal ed.

-- End of Section --
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SECTI ON 07530
ELASTOMVERI C ROCFI NG ( EPDM
09/ 95

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 412 (1998) Test, Method for WVul cani zed Rubber
El astonmeri ¢ Tensi on

ASTM D 624 (2000) Test Method Per Tear Strength of
Convention Vul cani zed Rubber and
Ther mopl asti ¢ El astoners

ASTM D 2240 (2002) Test Method for Rubber
Property-Duroneter Hardness

ASTM D 1149 (1999) Test Method for Rubber
Deterioration-Surface ozone Cracking in a
Canber

ASTM D 1204 (2002) Test Method for Linear Dinensional

Changes of Nonrigid Thernmo Plastic
Sheeting or Filmat Elevated Tenperature

ASTM D 4637 (1996) EPDM Sheet Used in Single-Ply Roof
Menmbr ane
ASTM E 108 (1996) Fire Tests of Roof Coverings

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi st ance of Roof Assenblies

UL 790 (1997; Rev thru Jul 1998) Tests for Fire
Resi stance of Roof Covering Materials

UL 1256 (1998) Fire Test of Roof Deck Constructions

1.2 SUBM TTALS
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CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Roofing System G AE.

Drawi ngs showi ng size of sheets, position of sheets and splices,
flashing details, fastening patterns where applicable for
i nsul ati on and nenbrane sheets, and expansion joint details.
Detail showi ng construction of water cutoffs to be used at
menbrane term nations at the end of a day's work to seal the
roofing systemfromwater intrusion.

SD- 03 Product Data
Install ation.

Manufacturer's instructions for preparing and installing the
menbrane, flashings, seans, insulation, nailers and other
accessori es.

Protection of Finished Roofing.

Protection plan showi ng areas to be protected, type of naterial
used; a plan to protect the nenbrane from danage until conpletion
of work by other trades, and a description of the nethod of
repairing the roofing.

I nspecti on.

The inspection procedure for substrate suitability including
decks, curbs and insulation installation, prior to start of the
work. | nspection procedures during and after placenent of the
menbrane, and after conpletion of work by other trades.

SD-07 Certificates
Material s.

Certificates of conpliance attesting that the roofing system and
material s neet specification requirenents. The certificates shall
list the conponents required for the specified fire and wi nd
uplift resistance ratings.

1.3 GENERAL REQUI REMENTS

El astomeri c menbrane roofing shall be fully adhered to the roof surfaces

i ndi cated. Roofing nenbrane sheet wi dths shall be consistent w th nenbrane
attachnent nethods and wind uplift requirenents, and shall be as |large as
practical to minimze joints. Menbrane shall be free of defects and
foreign material. Flashing work shall be coordinated to pernmit continuous
menbrane installation operations. Applied insulation shall be

weat her proof ed by the menbrane on the sane day.

1.3.1 Del i very and Storage
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Materials shall be delivered to the jobsite in the manufacturer's original,
unopened packages, clearly marked with the manufacturer's name, brand nane,
and description of contents. Materials shall be stored in clean, dry
areas. Storage tenperatures shall be as specified by the manufacturer.
Materials stored on the roof shall not exceed one day's supply and shal

be distributed so as not to exceed the roof live |oad capacity.

1.3.2 Fire Resi stance

The conpl eted roof systemshall have a ASTM E 108 (sane test as UL 790 and
FM P9513, Appendix A) Cass A classification, and neet fire test

requi rements of UL 1256 or FM P9513, Appendi x B for roof deck construction.
Conpl i ance of each component of the roofing system shall be evidenced by

| abel or by witten certification fromthe manufacturer.

1.3.3 Wnd Uplift Requirenents

Ful Iy adhered roofing systens shall have a 90 UL 580 Ol ass Rating or FM
P9513, Appendix C Wndstorm O assification. Ratings from other independent
| aboratories may be substituted provided that the tests, requirenments and
ratings are docunmented to be equivalent, to the satisfaction of the
Contracting Oficer.

1.3.4 Warranty

Manuf acturer's standard warranty for the roofing systemshall be provided
for not less than 20 years from acceptance of the work. Warranty shal
state that manufacturer shall repair or replace defective materials if the
roofing systemleaks or allows the insulation beneath the nmenbrane to
becone wet during the period of the warranty.

Provi de permanent, professionally produced sign nmeasuring approxi mately 400
nm square, wall nounted near door fromstair to roof stating that roof is
under warranty, time period of warranty, roof installers nane and tel ephone
nunber, and roof menbrane nanufacturer's name and tel ephone nunber.

PART 2 PRODUCTS
2.1 ADHESI VES

Adhesi ves, splicing cenments, solvents, and seal ants shall be as recomended
by the nenbrane manufacturer.

2.2 FASTENERS

Fasteners for sheet-netal flashing shall be corrosion resistant stee
annul ar-type nails or screws.

2.3 FLASHI NG

Fl ashing shall be of ultra-violet resistant materials as recommended by the
nmenbrane manufacturer. Prefabricated shaped flashings shall be used where
possi bl e. Sheared edges of netal flashings that contact the nmenbrane shal
be turned into a tight hem

EPDM fl ashing shall lap over the top of the perineter blocking and extend

up the parapet wall and turn over-the top of the parapet and beneath the
prefini shed netal coping and extend down the face of the wall a m ni num of
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two inches. The two inches of EPDM on the face of the wall shall be
compl etely covered by the prefinished coping. The EPDM shall be fully
adhered to the parapet wall

2.4 MENVBRANE

Menbrane shall conformto ASTM D 4637, Type | EPDM Grade 1; Cass U, 1.52
nmm m ni mum t hi ckness.

2.5 PREFABRI CATED ACCESSORI ES
Pi pe seals shall be types and sizes recommended by the nenbrane
manuf acturer. Expansion joins shall be as specified in Section 05811
ARCHI TECTURAL JO NT SYSTEMS

2.6  WALKWAYS

Provide 762 x 762 x 8 mmthick (30 x 30 inches x 0.3 inches high) nol ded
bl ack rubber wal kway pads.

2.7 MEMBRANE PROTECI TON LAYER

Adhere 1.5 nmthick sheet of self-curing neoprene over EPDM at | ocations
i ndicated. Provide neoprene with the followi ng m ni mum properties:

Tensile Strength 10. 3 MPa Per ASTM D 412

El ongati on 250 Percent Per ASTM D 412
Tear Strength 26.3 kN'm Per ASTM D 624
Shore A Duronet er 65+/ - 10 Per ASTM D 2240

Ozone Resistance at 37.8 degrees C with 50 percent extension no cracks per
ASTM D 1149

Brittl eness Tenperature -35 degrees C per ASTm D 746

Heat aging after 70 hours exposure at 100 degrees C.

Tensile Strength 9 MPa Per ASTM D 412
El ongati on 150 Percent Per ASTM D 412
Tear Strength 21.9 kN'm Per ASTM D 624

Li near Di mension Change +/- 3 percent Per ASTM D 1204
PART 3 EXECUTI ON
3.1 ENVI RONMVENTAL CONDI Tl ONS

Menbrane shall not be installed in high wind, inclenment weather or when
there is visible ice, frost or noisture on the deck, insulation or
menbrane. Menbrane shall not be installed when air tenperature is bel ow
the m ni num specified by the nenbrane manufacturer.

3.2 PREPARATI ON

The substrate of any bay or section of the building shall be conplete and
suitable for insulation and nmenbrane installation before roofing is begun
I nsul ati on over which elastonmeric roofing is installed shall conformto
Section 07220 ROOF | NSULATI ON. Surfaces agai nst which menbrane is applied
shal |l be snmooth, clean, and free fromdirt, water, dew, oil, grease, sharp
edges and construction debris; all joints over 6 mmw de shall be seal ed;
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joints over 13 nm between insul ation boards shall be filled with the sanme
insulation. Wod nailers shall conmply with Section 06100 ROUGH CARPENTRY.

3.3 | NSTALLATI ON

Installation shall conply with the manufacturer's approved instructions,
except as otherw se specified.

3.3.1 Fl ashi ng

Edges of nenbrane, projections through the roof and changes in roof planes
shal |l be flashed. The flashing material shall be extended and sealed a

m ni mum of 75 nm on each side of the fasteners which attach the nenbrane to
nailers. The installed flashing shall be fastened at the top of the
flashing a maxi mum of 300 mm on center under netal counter-flashing or cap.

3.3.2 Expansi on Joints

Expansi on joints shall be covered using prefabricated covers or elastoneric
flashing in accordance with the manufacturer's recomrendati ons.

3.3.3 Menbrane Install ation

Menbrane shall be applied in accordance with the nmanufacturer's
instructions and the follow ng requirenents. Adjoining sheets conprising
the menbrane shall be adhered one to another using a butyl-based contact
adhesive. Mninmumw dth of the laps shall be 75 nm A priner shall be
used before applying the contact adhesive if required by the nenbrane

manufacturer. |In applying the contact adhesive, the mninmumthickness of
the wet filmshall be in accordance with the nenbrane manufacturer's
recomrendations. |f manufacturer's reconmendati ons are not avail able, the

m ni mum t hi ckness shall be 0.6 nm A wet filmthickness gage shall be used
to determine wet filmthickness. Direction of |lap shall be such that water
flows over lap. Menbrane joints shall be free of winkles or fishnouths.
Bef ore application of the contact adhesive, the rubber surfaces to be nmated
shall be well cleaned. Joints shall be inspected over entire |l ength after
conpl etion and defective areas shall be reseal ed and patched. Danaged
areas of nenbrane shall be renoved and replaced with new materials, |apping
under|yi ng menbrane by at |east 75 mmon all sides.

3.3.4 Cutof fs

Cutoffs shall be installed if work day is ended or interrupted by bad

weat her before roof section is conplete. The insulation line shall be
strai ghtened using | oose-laid cut insulation and the nenbrane shall be
sealed to the roof deck. Flutes in netal decking shall be sealed off along
the cutoff edge. Menbrane shall be pulled free or cut to expose the

i nsul ati on when resunmi ng work, and cut insulation sheets used for fill-in
shal | be renoved as necessary to mmintain the staggered pattern

3.3.5 Menbr ane Protection Layer

Adher e nmenbrane protection | ayer over nenbrane in area of kitchen hood
exhaust as recommended by manufacturer.

3.3.6 Installati on of Wl kways

Adhere wal kway pads to roof nmenbrane in accordance with manufacturer's
instructions. Provide 25 to 75 mm space between each pad.
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3.

4 PROTECTI ON OF FI NI SHED ROCFI NG

The roofing nenbrane shall be protected from damage by other trades. After
conpl etion of work by other trades, the protection shall be renoved and the
roof shall be inspected. Any damage shall be repaired in accordance with
the recomendati ons of the roofing manufacturer.

.5 | NSPECTI ON

The Contractor shall establish and naintain an inspection procedure to
assure conpliance of the installed elastonmeric roofing with the contract
requi rements. The procedure shall include a checklist of points to be
observed. Any work found not to be in conmpliance with the contract shal
be promptly renmoved and repl aced or corrected in an approved manner.

Quality control shall include, but not be limted to, the foll ow ng:
a. (pbservation of environnental conditions; nunber and skill |evel of
roofing workers; start and end tinme of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during and after
installation.

c. Inspection of insulation, nailers, flashings, penetrations and
wor k requiring coordination with roofing.

d. Inspection of nenbrane placenent, splicing, and attachnent.
e. Inspection of placenent of wal kways.

-- End of Section --
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SECTI ON 07600

SHEET METALWORK, GENERAL
11/01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1999) Stainless and Heat - Resi sting
Chrom um N ckel Steel Plate, Sheet, and
Strip

ASTM B 209M (2000) Al unmi num and Al unmi num Al | oy Sheet

and Plate (Metric)

ASTM B 221M (2000) Al umi num and Al umi num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

ASTM B 32 (1996) Sol der Metal

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used i n Roofing and Water proofing

SHEET METAL & AlR CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA Arch. Manual (1993; FErrata; Addenda Cct 1997)
Architectural Sheet Metal Mnual

.2 GENERAL REQUI REMENTS

Sheet metal work shall be acconplished to formweathertight construction
wi t hout waves, warps, buckles, fastening stresses or distortion, and shall

al l ow for expansion and contraction. Cutting, fitting, drilling, and other
operations in connection with sheet netal required to accommbdate the work
of other trades shall be perfornmed by sheet netal nechanics. Installation

of sheet netal itens used in conjunction with roofing shall be coordi nated
with roofing work to permit continuous roofing operations. Sheet netalwork
pertaining to heating, ventilating, and air conditioning is specified in
Section 15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SECTI ON 07600 Page 2



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

1.

SD- 02 Shop Drawi ngs
Materials; G AE

Drawi ngs of sheet netal itens showi ng wei ghts, gauges or
t hi cknesses; types of materials; expansion-joint spacing;
fabrication details; and installation procedures.

4 DELI VERY, STORAGE, AND HANDLI NG

Material s shall be adequately packaged and protected during shiprment and
shal | be inspected for damage, danmpness, and wet-storage stains upon
delivery to the jobsite. Materials shall be clearly | abeled as to type and
manuf acturer. Sheet netal itenms shall be carefully handled to avoid
damage. Materials shall be stored in dry, ventilated areas until

i medi ately before installation.

.5 COORDI NATI ON

Coordi nate design, installation, and finish of wall copings with installer
of wall cladding specified in Section 07413 COVPOSI TE METAL SI DI NG

Coordi nate, design, installation, and finish of counter flashing
installation with roofing specified in Section 07530 and wi th wat erproofing
specified in Section 07132.

PART 2 PRODUCTS

2.

1 VATERI ALS

Lead, |ead-coated netal and copper shall not be used. Any netal |isted by
SMACNA Arch. Manual for a particular item may be used, unless otherw se
specified or indicated. Materials shall conformto the requirenents
specified below and to the thicknesses and configurations established in
SMACNA Arch. Manual. Different itens need not be of the sane netal. All
netal shall be prefinished. Al um num exposed to view shall be anodized.
Gal vani zed steel shall be finished with 70-percent polyfluorovinylidene
color coating to match wall system

1.1 Accessori es

Accessories and other itens essential to conplete the sheet netal
installation, though not specifically indicated or specified, shall be
provi ded.

.1.2 Al um num Ext rusi ons

ASTM B 221M, Alloy 6063, Tenper T5.

.1.3 Seal ant

Unl ess ot herwi se specified, sealant shall be an el astoneric weather
resi stant sealant as specified in Section 07900 JO NT SEALI NG

.1.4 Fast eners

Fasteners shall be conpatible with the fastened material and shall be the
type best suited for the application.
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2.1.5 Fel t
ASTM D 226, Type |.
2.1.6 Al unmi num Al | oy Sheet and Pl ate
ASTM B 209M, anodi zed clear , form alloy, and tenper appropriate for use.
2.1.7 Stai nl ess Stee
ASTM A 167, Type 302 or 304; fully anneal ed, dead soft tenper.
2.1.8 Sol der
ASTM B 32, 95-5 tin-antinony.
PART 3 EXECUTI ON
3.1 CGENERAL REQUI REMENTS

GQutters and downspouts shall be designed and fabricated in conformance with
SMACNA Arch. Manual. Unless otherw se specified or indicated, exposed
edges shall be folded back to forma 13 nm (1/2 inch) hemon the conceal ed
side, and bottom edges of exposed vertical surfaces shall be angled to form
drips. Bitum nous cenment shall not be placed in contact with roofing

menbr anes.

3.2 EXPANSI ON JO NTS

Expansi on joints shall be provided as specified in SMACNA Arch. Manual
Expansion joints in continuous sheet metal shall be provided at 9.6 neter
intervals for alum num except extruded al um num gravel stops and fasciae
whi ch shall have expansion joints at not nore than 3.6 neter spacing.
Joints shall be evenly spaced. An additional joint shall be provided where
the di stance between the |ast expansion joint and the end of the continuous
run is nore than half the required interval spacing.

3.3 PROTECTI ON OF ALUM NUM

Al um num shall not be used where it will be in contact with copper or where
it will contact water which flows over copper surfaces. Alum numthat wll
be in contact with wet or pressure-treated wood, nortar, concrete, nasonry,
or ferrous netals shall be protected agai nst gal vanic or corrosive action
by one of the foll ow ng methods:

3.3.1 Pai nt
M II-finish al um num surfaces shall be solvent cleaned and gi ven one coat
of direct-to-nmetal acrylic priner and one coat of al um num paint as
specified in Section 09900 PAINTING GENERAL. Do not paint anodized
al um num

3.3.2 Nonabsor pti ve Tape or Gasket
Nonabsorptive tape or gasket shall be placed between the adjoining surfaces
and cenmented to the alum num surface using a cement conpatible with
al um num

3.4 CONNECTI ONS AND JO NTI NG
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3.4.1 Sol deri ng

Sol dering shall apply to stainless steel itens. Edges of sheet netal shal
be pretinned before soldering is begun. Soldering shall be done slowy
with well heated soldering irons so as to thoroughly heat the seans and
conpl etely sweat the solder through the full wi dth of the seam Edges of
stainless steel to be pretinned shall be treated with soldering acid fl ux.
Sol dering shall followimediately after application of the flux. Upon
conpl etion of soldering, the acid flux residue shall be thoroughly cl eaned
fromthe sheet nmetal with a water solution of washing soda and rinsed with
cl ean water.

3.4.2 Ri veti ng

Joints in alumnum sheets 1.0 nmor less in thickness shall be nechanically
made.

3.4.3 Seam ng

Fl at -1 ock and sol dered-1ap seans shall finish not Iess than 25 nm wi de.
Unsol dered plain-lap seans shall lap not |ess than 75 nm unl ess ot herw se
specified. Flat seans shall be nmade in the direction of the flow

3.5 CLEATS

A continuous cleat shall be provided where indicated or specified to secure
| oose edges of the sheet metalwork. Butt joints of cleats shall be spaced
approximately 3 mmapart. The cleat shall be fastened to supporting wood
construction with nails evenly spaced not over 300 nmon centers. Were
the fastening is to be made to concrete or masonry, screws shall be used
and shall be driven in expansion shields set in concrete or masonry.

3.6 GQUTTERS AND DOMNSPQUTS

GQutters and downspouts shall be installed as indicated. GQutters shall be
supported by continuous cleats or by cleats spaced not |ess than 915 nm (36
i nches) apart. Downspouts shall be rigidly attached to the building.
Supports for downspouts shall be spaced according to manufacturer's
recomrendati ons.

3.7 FLASHI NGS

Fl ashings shall be installed at | ocations indicated and as specified bel ow
Seal ing shall be according to the flashing manufacturer's reconmrendati ons.
Fl ashings shall be installed at intersections of roof with vertica

surfaces and at projections through roof, except that flashing for heating

and pl unbi ng, including piping, roof, and floor drains, and for electrica
conduit projections through roof or walls are specified in other sections.

Except as otherw se indicated, counter flashings shall be provided over

base fl ashi ngs.

3.7. 1 Count er Fl ashi ngs
Except as otherwi se indicated, counter flashings shall be provided over
base flashings. Counter flashing shall be installed as shown on the

drawi ngs or in SMACNA Arch. Manual. Counter flashing shall be factory
fornmed to provide spring action agai nst the base flashing.
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3.

8 CONTRACTOR QUALI TY CONTROL

The Contractor shall establish and naintain a quality control procedure for
sheet netal to assure conpliance of the installed sheet netalwork with the
contract requirenents. Any work found not to be in conpliance with the

contract shall be pronptly renoved and replaced or corrected in an approved

manner. Quality control shall include, but not be linted to, the
fol | owi ng:
a. bservation of environnental conditions; nunber and skill |evel of

sheet netal workers; condition of substrate.

b. Verification of conpliance of materials before, during, and after
installation.

c. Inspection of sheet nmetalwork for proper size and thickness,
fastening and joining, and proper installation

The actual quality control observations and inspections shall be docunented
and a copy of the docunentation furnished to the Contracting O ficer at the

end of each day.

-- End of Section --
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SECTI ON 07721

MANUFACTURED CURBS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
AMERI CAN SOCI ETY for TESTING and MATERI ALS (ASTM
ASTM A 53 (2000) Sheet Steel, Zinc-Coated
(Gal vani zed) or Zinc-lron Al oy-Coated
(Gal vaneal ed) by the Hot-Di p Process
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The followi ng shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Shop Drawi ngs; G AE
Di nensi oned drawi ngs showi ng overall |ayout details, jointing,
connections, and fasteners. Show adjacent construction including
roof deck, roofing system and equi pnent. Include nanufacturer's
product dat a.
Provi de Overlay Coordination Drawi ng. Showi ng i nterface between
Architectural, Structural, Mechanical, and Electrical Draw ngs
wi th applicable roof curbs.
SD- 05 Design Data
Structural Cal cul ations
Si gned and seal ed by regi stered professional engineer.
SD- 08 Manufacturer's Instructions

Install ation

Include installation instructions, rough-in dinmensions, special
procedures, and perineter conditions requiring special attention.

1.3 QUALI TY ASSURANCE

1.3.1 Manuf act ur er

SECTI ON 07721 Page 2



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

1. Desi gn, fabricate, and furnish roof curbs and equi pment supports to
accurate dinmensions, configuration, and structural rigidity to neet
requirenments for waterti ght systens.
2. Accommpdat e | oadi ng capacity and connections of roof equipnent,
configuration of and watertight connections to roofing system and
configuration and spanni ng capacity between structural menbers at openi ngs
in roof deck.

1.4  QUALI FI CATI ONS

1.4.1 Manuf act ur er

1. Abl e to document mi ninum 10 years conti nuous experience designing,
manuf acturing, and supplying work of this Section.

2. Mai ntai n engi neering and design capabilities to furnish custonized
curbs, expansion joints, and equi pnent supports.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Deliver on pallets or protective packaging with manufacturer's identifying
| abel s | egible and intact.

Store on pallets above water, nud, and dirt, protected fromsoiling and
damage.

Handl e to prevent pernanent warping and racking of frame.
1.6 WARRANTY
1.6.1 Manuf act ur er

Standard 5 year limted Warranty agai nst defects in | abor and wor kmanshi p.
PART 2  PRODUCTS
2.1 ROOF CURBS AND EQUI PMENT SUPPORTS
2.1.1 Franes

1. Material: ASTM A 53 &30 hot-di pped gal vani zed steel .

a M ni mum 18 gauge, and as engi neered by manufacturer.

b. M ni mum 14 gauge for curbs supporting HVAC units

c. M ni mum 20 gauge for expansion joint curbs.

2. Corners: Mtered and welded (welds are micro sealed and prinme painted
after fabrication). Bolted connections not accepted.

3. Base Plates: Integral to frame and wel ded.

4, Internally reinforced with gal vanized 25 mm by 25 nm by 12 gauge
angl es for curbs exceeding 915 mmlength. Reinforce internal bul khead at
equi prent curbs to support |ateral | oads.

5. Whod Nailers: Factory installed, pressure treated. Size and wi dth as
suitable for support of itens installed on curbs.
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2.1.2 I nsul ati on

Factory installed 38 mmthick three-pound density fiberglass insulation.
2.1.3 Curb Hei ght

M ni mum 200 nm above fini shed roof.
2.1.4 Construct Curbs

To match roof slope with plunb and | evel top surface for nounting
nechani cal equi pnment.

2.1.5 Gasketi ng
6 mmthick, 25 nmw de at roof top units and skylights.

2.1.6 Count er Fl ashing
18 gauge gal vani zed steel.

2.1.7 Expansi on Joi nt Curbs
Fabricate in nmaximum 3 neter lengths with fully nmitered and wel ded corners
at intersections and sl oping end sections, except as otherw se accepted by
Contracting Officer's Representative.
Provide splice plates and connector clips.

2.1.8 Fabri cation
Fabricate platfornms, adapters, pipe curbs, curb covers, square to round,
columm and tube counterfl ashi ngs as necessary for conplete watertight
systenms at roof penetrations.

PART 3 EXECUTI ON

3.1 EXAM NATI ON
Verify conditions ready to receive work of this Section. Do not proceed
until unsatisfactory conditions are corrected. Beginning work constitutes
acceptance of existing conditions.

3.2 | NSTALLATI ON
Install in accordance with manufacturer's instructions.
Wel d, bolt, or screw fasten roof curbs and expansion joint curbs as
instructed by manufacturer, as shown on accepted shop drawi ngs, and as
approved by Conracting Oficer.

Equi pnent Supports: Span mninumtwo structural nenbers.

Do not apply load to cantilever exceeding 600 nm|ength, for equi pnent
supports.

Do not apply load to cantil ever exceeding 1,200 mm | engths for roof curbs.

3.3  ADJUSTI NG
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Repl ace or repair installations not confornmng to specified requirenents
including installations out of |evel and out of plunb.

3.4 CLEANI NG

Leave installation clean, free of debris and residue resulting fromwork of
this Section.

-- End of Section --
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SECTI ON 07810

SPRAY- APPLI ED AND DUCT WRAP FI REPROOFI NG
08/ 02

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
basi ¢ designation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 1042 (1992; R 1997el) Acoustically Absorptive
Materials Applied by Trowel or Spray

ASTM E 119 (2000) Fire Tests of Building Construction
and Materials

ASTM E 605 (1993; R 1996) Thi ckness and Density of
Sprayed Fire-Resistive Material (SFRM
Applied to Structural Menbers

ASTM E 736 (1992) Cohesi on/ Adhesi on of Sprayed
Fire-Resistive Materials Applied to
Structural Menbers

ASTM E 759 (1992; R 1996) Effect of Deflection on
Sprayed Fire-Resistive Material Applied to
Structural Menbers

ASTM E 760 (1992; R 1996el) Effect of |npact on
Bondi ng of Sprayed Fire-Resistive Materi al
Applied to Structural Menbers

ASTM E 761 (1992) Conpressive Strength of Sprayed
Fire-Resistive Material Applied to
Structural Menbers

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 859 (1993) Air Erosion of Sprayed
Fire-Resistive Materials (SFRVS) Applied
to Structural Menbers

ASTM E 937 (1993) Corrosion of Steel by Sprayed
Fire-Resistive Material (SFRVM) Applied to
Structural Menbers

ASTM G 21 (1996) Determ ning Resistance of Synthetic
Pol yrmeric Materials to Fungi

UNDERWRI TERS LABORATORI ES (UL)
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1

1

UL 263 (1997; Rev thru Jun 1998) Fire Tests of
Bui I di ng Construction and Materials

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES

SD- 03 Product Data
Fireproofing Material; G AE

Data identifying performance characteristics of fireproofing
material. Data shall include recomrended application requirements
and indicate thickness of fireproofing that nust be applied to
achi eve each required fire rating.

SD- 06 Test Reports
Fire Resistance Rating;, G AE

Reports and test records, attesting that the fireproofing
material conforns to the specified requirenents. Each test report
shall conformto the report requirenents specified by the test
et hod.

SD-07 Certificates
Installer Qualifications; G RE

Manufacturer's certification that each listed installer is
qualified and trained to install the specified fireproofing.
Evi dence that each fireproofing installer has had a m ni nrumof 3
years experience in installing the specified type of fireproofing.

Surface Preparation Report; G RE

Manufacturer's certification that surfaces to be protected have

been inspected and are acceptable to receive spray-applied
fireproofing. The statenent shall list the structural nenbers and
the areas that have been inspected and certified.

3 DELI VERY AND STORAGE

Packaged material shall be delivered in the original unopened containers,
marked to show the brand nane, the manufacturer, and the UL narkings.
Fireproofing naterial shall be kept dry until ready to be used, and shal

be stored off the ground, under cover and away from danp surfaces. Danaged
or opened containers will be rejected. Mterial with shelf-life shall be
applied prior to expiration of the shelf-life.

4 ENVI RONMENTAL CONDI T1 ONS
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1.4.1 Tenperature

Substrate and anbient air tenperatures shall be maintained above 4 degrees
C during application and for 24 hours before and after application.

Rel ative hum dity shall be nmaintained within the limts reconmended by the
fireproofing manufacturer.

1.4.2 Ventil ation

Adequat e ventilation shall be provided to properly dry the fireproofing
after application. 1In enclosed areas, a mninmumof 4 air exchanges per
hour shall be provided by forced air circul ation.

1.5 | NSTALLER QUALI FI CATI ONS

Engage an experienced installer that is certified, licensed, or otherw se
qualified by the spray-on fireproofing manufacturer as having the necessary
experience, staff, and training to install the manufacturer's products in
accordance with specified requirenents. Each installer of fireproofing
materi al shall be trained, have a mnimumof 3 years experience and a

m ni mum of three installations using fireproofing of the type specified. A
manufacturer's willingness to sell its products to the Contractor or
installer does not infer qualification of the buyer.

1.6 MANUFACTURER S SERVI CES

The manufacturer or its representative shall be onsite prior to,
periodically during, and at conpletion of the application, to provide the
specified inspections and certifications; and to ensure that preparations
are adequate and that the material is applied according to nmanufacturer's
recomendat i ons and the contract requirenents.

1.7 FI RE RESI STANCE RATI NG

Fire resistance ratings shall be in accordance with the fire rated
assenblies listed in UL Fire Resist Dir. Proposed nmaterials not listed in
UL Fire Resist Dir shall have fire resistance ratings at |east equal to the
UL Fire Resist Dir ratings as determ ned by an approved i ndependent testing
| aboratory, based on tests specified in UL 263 or ASTME 119. Fireproofing
shall be applied to structural steel nenbers, with the follow ng hourly
fire resitance rating and in accordance with the follow ng UL design or
approved equivalent. Use unrestrained fire resistance ratings, unless the
architect/engi neer has specified that the degree of thermal restraint of
the construction nmeets or exceeds the degree of thermal restraint of the
tested assenbly. Perfornmance tests shall be in accordance with ASTM E 119.

Fire Rating Schedul e

Hour |y UL Design
El ement Rat i ng Ref er ence
FI oor decks 1- Hour D832
Fl oor supports 1- Hour D832

1.8 EXTENT OF FI REPROCFI NG

Were indicated on drawings, all structural steel, and undersides of stee
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floors shall be protected with spray-applied fireproofing to a fire
resi stance hour-rating as indicated in the preceding paragraph, unless
ot herw se i ndi cat ed.

1.9 PRE- | NSTALLATI ON CONFERENCE

The Contractor shall hold a neeting with the installer, field testing
agency, the manufacturer, subcontractors (whose enpl oyees come into contact
with the fireproofing), and the Contracting Oficer prior to the
installation of any fireproofing material to review the substrates for
acceptability, method of application, applied thickness, patching, repair,
i nspection and testing procedures.

PART 2 PRODUCTS

2.1 SPRAY- APPLI ED FI REPROCFI NG
Spray-applied fireproofing material, including sealer, shall conformto
ASTM E 1042, Cass (a), Category A, either Type | or Type Il, except that
the dust renoved shall not exceed 0.027 gram per square meter of
fireproofing material applied as specified in the project. WMaterial shal
be asbestos free, and shall resist fungus for a period of 28 days when
tested in accordance with ASTM G 21. Material shall have a flane spread of
25 or less and a snoke devel oped rating of 50 or |ess when tested in
accordance with ASTM E 84.

2.1.1 Dry Density and Cohesi on/ Adhesi on

Fireproofing shall have a m ni mum ASTM E 605 dry density of 256 kg/n? (16
PCF) and ASTM E 736 cohesi on/ adhesion strength of 17.2 kPa (360 PSF)

2.1.2 Def |l ection
Spray-applied fireproofing shall not crack, spall, or del am nate when
backing to which it is applied is subject to downward deflection 1/120 of 3
m cl ear span, when tested in accordance with ASTM E 759

2.1.3 Bond- | npact

Spray-applied fireproofing material shall not crack, spall or del am nate
when tested in accordance with ASTM E 760.

2.1.4 Conpressive Strength

The mi ni mum conpressive strength shall be 48 kPa when tested in accordance
with ASTM E 761.

2.1.5 Corrosi on

Spray-applied fireproofing material shall not contribute to corrosion of
test panels when tested as specified in ASTM E 937.

2.1.6 Air Erosion

Dust renoval shall not exceed 0.25 gram per square neter when tested in
accordance with ASTM E 859.

2.2 WATER
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Water used for material mixing and surface preparation shall be potable.
2.3 DUCT WRAP FI REPROOFI NG

Semi -rigid, 64 nmthick, 120 kg per cm foil-faced, sem -rigid, mnera
fiber, fire-rated duct insulation. Provide USG Therma Fiber, 3-MFire
Mast er, or equal .

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces to be fireproofed shall be thoroughly cleaned of dirt, grease,

oil, paint, primers, loose rust, rolling lubricant, mll scale or other
contam nants that will interfere with the proper bonding of the sprayed
fireproofing to the substrate. Painted/prined steel substrates shall be
tested in accordance with ASTM E 736, with specified sprayed fireproofing
material, to provide the required fire-resistance rating; painted or prined
steel surfaces may require a fireproofing bond test to determine if the
paint formulation will inpair proper adhesion. The Contractor shal

certify the acceptability of surfaces to receive sprayed-applied
fireproofing and subnmt a Surface Preparation Report accordingly. Overhead
areas to be fireproofed shall be cleared of all obstructions interfering
with the uniform application of the spray-applied fireproofing. Hardware
such as support sleeves, inserts, clips, hanger attachnment devices and the
like shall be installed prior to the application of the fireproofing.
Condition of the surfaces shall be acceptable to the manufacturer prior to
application of spray-applied fireproofing. Applications listed for use on
primed surfaces shall be in accordance with the manufacturer's
recomrendati ons and standards, and detailed in submittal item SD-03 Product
Dat a.

3.2 PROTECTI ON

Surfaces not to receive spray-applied fireproofing shall be covered to
prevent contam nation by splatter, rebound and overspray. Exterior
openings in areas to receive spray-applied fireproofing shall be covered
prior to and during application of fireproofing with tarpaulins or other
approved material. Surfaces not to receive fireproofing shall be cl eaned
of fireproofing and seal er.

3.3 M XI NG

Fireproofing material shall be m xed in accordance with the nmanufacturer's
recomendat i ons.

3.4  APPLI CATI ON- SPRAY- APPLI ED FI REPROOFI NG
3.4.1 Sequence

Prior to application of fireproofing on each floor, the manufacturer shal

i nspect and approve application equi prent, water supply and pressure, and
the application procedures. |If fireproofing is required to be applied to
under si de of steel roof deck and steel floor assenblies, it shall be done
only after respective roof or floor construction is conplete. No roof or
floor traffic shall be allowed during application and during a 7-day

m ni mum curing period. Fireproofing material shall be applied prior to the
installation of ductwork, piping and conduits which would interfere with
uni form application of the fireproofing.
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3.4.2 Application Techni que

Wat er pressure and volunme shall be mmintained to manufacturer's
recommendati ons t hroughout the fireproofing application. Fireproofing
material shall be applied to the thickness and density established for the
specified fire resistance rating, in accordance with the procedure
reconmrended by the manufacturer, and to a uniformdensity and texture.
Fireproofing material shall not be tamped to achieve the desired density.

3.4.3 Seal er Application

If sealer is required by the product used, it shall be applied after field
testing has been conducted and after corrective neasures and repairs, if
requi red, have been conpl et ed.

3.4.4  Applied Thickness

The mi ni nrum aver age thickness shall be no less than 9.525 nm  Thi cknesses
shall not be less than required to achi eve designated fire resistance
ratings. |If the specified thickness is greater than or equal to 25 mm any
i ndi vi dual neasurenment shall not be | ess than the specified thickness m nus
6 nm |If the specified thickness is less than 25 nmm any indivi dua
neasurenent shall not be less than the specified thickness mnus 25 percent.

3.5 FI ELD TESTS
3.5.1 Structural Conponents

Thi ckness of each structural conponent type shall be neasured at floor and
roof decks, beans and joists. M ninmum average thickness shall be as
required by UL Fire Resist Dir. Density and cohesi on/adhesi on shall be as
speci fi ed.

3.5.2 Repai r

Additional fireproofing naterial may be added to provide proper thickness.
Rej ected areas of fireproofing shall be corrected to meet specified
requirenents by adding fireproofing material to provide the proper

thi ckness, or by renoving defects and respraying with new fireproofing
material. Repairs shall use sane type of fireproofing nmaterial as
originally applied or patching materials recomended by the manufacturer.
Repaired areas shall be retested and reinspected. Fireproofing materia
shall be applied to voids or damaged areas by hand-trowel, or by respraying.

3.5.3 Vi sual | nspections

| nspections shall be nade by the certified i ndependent |aboratory prior to
closure of conceal ed areas. These inspections may be phased, but shall not
occur less than 5 working days prior to the enclosure of the fireproofing.
Sprayed areas shall receive a final inspection. Fireproofed surfaces shal
be inspected after nmechanical, electrical, and other work in contact with
fireproofing material has been conpl eted and before sprayed material is
covered. Any locations missing fireproofing shall be patched in accordance
with the manufacturer's requirenents.

3.5.4 Pat chi ng

Pat ching and repairing of damaged fireproofing is the responsibility of the
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Contractor. The patching material shall be the sanme as that specified for
that area.

3.6 CLEANUP

Surfaces not indicated to receive fireproofing shall be thoroughly cleaned
of sprayed material within a 24 hour period after application.

3.7  APPLI CATION - DUCT WRAP FI REPROCFI NG
Apply and fasten insulation to surfaces of duct and seal joints in
i nsul ation as recomrended by manufacturer to provide a 2-hour fire rating.
Smoke seal joints at wall penetrations and roof penetration in confornmance
with specification Section 07840 FI RESTOPPI NG

-- End of Section --
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SECTI ON 07840

FI RESTOPPI NG
08/ 00

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 119 (1998) Fire Tests of Building Construction
and Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration
Fire Stops

ASTM E 1399 (1997) Cyclic Mvenent and Measuring the

M ni rum and Maxi num Joi nt Wdt hs of
Architectural Joint Systens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 101 (2000) Life Safety Code
UNDERVRI TERS LABORATORI ES (UL)

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of
Thr ough- Penetrati on Firestops

UL 2079 (1998) Tests for Fire Resistance of
Bui I di ng Joi nt Systens

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol.)

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Fi restopping Materials; G AE. .
Detail draw ngs including manufacturer's descriptive data,

typical details conforming to UL Fire Resist Dir or other details
certified by another nationally recognized testing | aboratory,
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installation instructions or UL listing details for a firestopping
assenbly in lieu of fire-test data or report. For those firestop
applications for which no UL tested systemis avail able through a
manuf acturer, a manufacturer's engineering judgenent, derived from
simlar UL systemdesigns or other tests, shall be subnmitted for
review and approval prior to installation. Submttal shal

indicate the firestopping material to be provided for each type of
application. Wen nore than 5 penetrations or construction joints
are to receive firestopping, draw ngs shall indicate |ocation and
type of application.

SD-07 Certificates
Firestopping Materials; G AE

Certificates attesting that firestopping material conplies with
the specified requirenents. In lieu of certificates, draw ngs
showing UL classified materials as part of a tested assenbly may
be provided. Drawi ngs show ng evidence of testing by an alternate
nati onal ly recogni zed i ndependent | aboratory may be substituted.

Installer Qualifications; G AC
Docunent ati on of training and experience.
I nspection; G AC

Manufacturer's representative certification stating that
firestoppi ng work has been inspected and found to be applied
according to the nmanufacturer's reconmendati ons and the specified
requirenents.

1.3 GENERAL REQUI REMENTS

Fi restopping shall consist of furnishing and installing tested and |isted
firestop systens, conbination of materials, or devices to forman effective
barrier against the spread of flane, snoke and gases, and maintain the
integrity of fire resistance rated walls, partitions, floors, and
ceiling-floor assenblies, including through-penetrations and construction
joints and gaps. Through-penetrations include the annul ar space around

pi pes, tubes, conduit, wires, cables and vents. Construction joints

i nclude those used to accommpdat e expansi on, contraction, wind, or seismc
novenent; firestopping material shall not interfere with the required
nmoverent of the joint. Gaps requiring firestopping include gaps between
the curtain wall and the floor slab and between the top of the fire-rated
wal | s and the roof or floor deck above.

Smoke Sealing shall consist of filling the spaces of all opening in snoke
barrier walls and all floors to prevent the transfer of snoke.

1.4 STORAGE AND DELI VERY

Materials shall be delivered in the original unopened packages or

contai ners showi ng nanme of the manufacturer and the brand nanme. Materials
shall be stored off the ground and shall be protected from danage and
exposure to elements. Danmaged or deteriorated materials shall be renoved
fromthe site.

1.5 | NSTALLER QUALI FI CATI ONS
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The Contractor shall engage an experienced Installer who is certified,
licensed, or otherw se qualified by the firestoppi ng manufacturer as having
the necessary staff, training, and a m nimum of 3 years experience in the
installation of manufacturer's products per specified requirenents. A
manufacturer's willingness to sell its firestopping products to the
Contractor or to an installer engaged by the Contractor does not in itself
confer qualification on the buyer. The Installer shall have been trained
by a direct representative of the manufacturer (not distributor or agent)
in the proper selection and installation procedures.

.6 COORDI NATI ON

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes and ducts, shall be applied prior to
insul ating, unless insulation neets requirenents specified for
firestopping. Firestopping materials at building joints and construction
gaps shall be applied prior to conpletion of enclosing walls or assenblies.

Cast-in-place firestop devices shall be located and installed in place
before concrete placement. Pipe, conduit or cable bundles shall be
installed through cast-in-place device after concrete placenent but before
area i s conceal ed or nmde inaccessible.

PART 2 PRODUCTS

2.

1 FI RESTOPPI NG MATERI ALS

Firestopping materials shall consist of comrercially manufactured,
asbestos-free products conplying with the follow ng mininumrequirenents:

1.1 Fire Hazard C assification

Material shall have a flame spread of 25 or |ess, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Mat erial shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recogni zed testing | aboratory.

1.2 Toxicity

Mat erial shall be nontoxic to humans at all stages of application.

. 1.3 Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating
than that of the assenbly in which it is being placed.

.1.3.1 Thr ough- Penetrati ons

Firestopping nmaterials for through-penetrations, as described in paragraph
GENERAL REQUI REMENTS, shall provide "F' and "T" fire resistance ratings in
accordance with ASTM E 814 or UL 1479. Fire resistance ratings shall be as
fol | ows:

a. Penetrations of Fire Resistance Rated Walls and Partitions: F
Rating = Rating of wall or partition being penetrated.

.1.3.2 Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph
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GENERAL REQUI REMENTS, and gaps such as those between floor slabs or roof
decks and curtain walls shall be the same as the construction in which they
occur. Construction joints and gaps shall be provided with firestopping
materials and systens that have been tested per ASTM E 119 or UL 2079 to
neet the required fire resistance rating. Systens installed at
construction joints shall neet the cycling requirenents of ASTM E 1399 or
UL 2079.

2.2  COWMUNI CATI ONS CABLE TRAYS
At Locations where communi cations cable trays penetrate fire-rated
construction, seal openings with firestop pillows. Install firestop
pillows in accordance with nmanufacturer's instructions.

2.3 SMOKE SEALI NG

Seal all penetrations through floors and snoke-barrier walls where
i ndi cated on drawings. Seal in accordance with requirenments of NFPA 101.

PART 3 EXECUTI ON

3.1 PREPARATI ON
Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the
firestopping system For cast-in-place firestop devices, formwrk or neta
deck to receive device prior to concrete placenment shall be sound and
capabl e of supporting devi ce.

3.2 | NSTALLATI ON

Firestopping material shall conpletely fill void spaces regardl ess of
geonetric configuration, subject to tol erance established by the
manuf acturer. Firestopping systens for filling floor voids 100 mm or nore

in any direction shall be capable of supporting the sane |oad as the floor
is designed to support or shall be protected by a permanent barrier to
prevent |oading or traffic in the firestopped area. Firestopping shall be
installed in accordance with manufacturer's witten instructions. Tested
and listed firestop systens shall be provided in the follow ng | ocations,
except in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
floors and through fire-resistance rated walls, partitions, and
ceiling-floor assenblies.

b. Penetrations of vertical shafts such as pi pe chases, el evator
shafts, and utility chutes.

c. Gaps at the intersection of floor slabs and curtain walls,
i ncluding inside of hollow curtain walls at the floor slab

d. Gaps at perineter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

e. Construction joints in floors and fire rated walls and partitions.

f. Oher locations where required to maintain fire resistance rating
of the construction.
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3.2.1 I nsul at ed Pi pes and Ducts

Thermal insulation shall be cut and renpbved where pipes or ducts pass
through firestopping, unless insulation nmeets requirenents specified for
firestopping. Thernal insulation shall be replaced with a material having
equal thermal insulating and firestopping characteristics.

3.2.2 Fire Danpers

Fire danpers shall be installed and firestopped in accordance with Section
15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

3.3 I NSPECTI ON

Fi rest opped areas shall not be covered or enclosed until inspection is
conpl ete and approved. A manufacturer's representative shall inspect the
applications initially to ensure adequate preparations (clean surfaces
suitable for application, etc.) and periodically during the work to assure
that the conpleted work has been acconplished according to the

manuf acturer's witten instructions and the specified requirenents.

-- End of Section --
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SECTI ON 07900

JO NT SEALI NG
06/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned
Gasket and Sealing Materi al

ASTM C 734 (1993) Low Tenperature Flexibility of
Latex Seal ants After Artificial Wathering

ASTM C 834 (1995) Latex Seal ants

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 217 (1997) Cone Penetration of Lubricating

Grease (| P50/88)

ASTM D 1056 (1998) Flexible Cellular Mterials -
Sponge or Expanded Rubber

ASTM E 84 (1999) Surface Burning Characteristics of
Buil ding Materials

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Backi ng; G AE.
Bond- Breaker; G AE.
Seal ant; G AE.
Manuf acturer's descriptive data including storage requirenents,
shelf life, curing time, instructions for mixing and application,
and prinmer data (if required). A copy of the Material Safety Data

Sheet shall be provided for each solvent, prinmer or seal ant
material. |Include illustrations of range of available colors for
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1

sel ection by Contracting O ficer
SD-07 Certificates
Seal ant .

Certificates of conpliance stating that the materials conformto
the specified requirenents.

3 ENVI RONVENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of 4 to 32 degrees C
when the sealants are applied.

.4 DELI VERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's origina
unopened containers. The container |abel or acconpanying data sheet shal
include the following information as applicable: manufacturer, nanme of
material, fornula or specification nunber, |ot nunber, color, date of
manuf acture, mxing instructions, shelf life, and curing time at the
standard conditions for |laboratory tests. Materials shall be handl ed and
stored to prevent inclusion of foreign materials. Materials shall be
stored at tenperatures between 4 and 32 degrees C unl ess ot herw se

speci fied by the manufacturer.

PART 2 PRODUCTS

2.

1 BACKI NG

Backi ng shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell material, unless otherw se indicated.

1.1 Rubber

Cel I ul ar rubber sponge backi ng shall be ASTM D 1056, Type 2, closed cell
Class A round cross section.

1.2 Synt heti ¢ Rubber

Synt heti c rubber backing shall be ASTM C 509, Option |, Type | preforned
rods or tubes.

.1.3 Neopr ene

Neopr ene backi ng shall be ASTM D 1056, cl osed cell expanded neoprene cord
Type 2, Cass C

.2 BOND- BREAKER

Bond- br eaker shall be as recommended by the seal ant nmanufacturer to prevent
adhesi on of the sealant to backing or to bottom of the joint.

.3 PRI MER

Primer shall be non-staining type as recommended by seal ant nanuf act urer
for the application.

2.4 | NTERI OR USE SEALANT
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2.4.1 Interior Areas Except in Restroons and Shower Areas
Latex Seal ant shall be ASTM C 834, color to match adjacent surfaces.
2.4.2 Interior Areas in Restroons and Shower Areas

Silicone Sealant: ASTM C 920, Type S, Grade NS, Cass 25, use O
anti-mcrobial. Color to match adjacent surface.

2.4.3 Accoustica

Rubber or pol ynmer-based acoustical sealant shall have a flanme spread of 25
or less and a smoke devel oped rating of 50 or |ess when tested in
accordance with ASTM E 84. Acoustical sealant shall have a consistency of
250 to 310 when tested in accordance with ASTM D 217, and shall remain

fl exi bl e and adhesi ve after 500 hours of accel erated weat hering as
specified in ASTM C 734, and shall be non-staining.

2.5 EXTERI OR USE SEALANT

El astoneric sealants for exterior use shall conformto ASTM C 920 and t he
fol | owi ng:

a. For use with concrete or masonry, Pol yurethane sealant: G ade NS
Cass 25, Use T for horizontal surfaces, Use NT for vertica
surfaces, Use Mand O color to match adjacent surfaces.

c. For use with netal or glass, Silicone sealant: Type S, Gade NS
Cass 25, Use NT, G A Color to natch adjacent surfaces

2.6 SOLVENTS AND CLEANI NG AGENTS

Sol vent's, cleaning agents, and accessory materials shall be provided as
recommended by the manufacturer.

PART 3 EXECUTI ON
3.1  GENERAL
3.1.1 Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of all
frost, condensation and noisture. Ql, grease, dirt, chalk, particles of
nortar, dust, |oose rust, loose mll scale, and other foreign substances
shal |l be renoved fromsurfaces of joints to be in contact with the seal ant.

Ol and grease shall be renmobved with solvent and surfaces shall be wi ped
dry with clean cloths. For surface types not |isted below, the seal ant
manuf acturer shall be contacted for specific recomendations.

3.1.2 Concrete and Masonry Surfaces
Where surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renoved by sandbl asting or w re brushing.
Laitance, efflorescence and | oose nortar shall be renoved fromthe joint
cavity.

3.1.3 St eel Surfaces
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Steel surfaces to be in contact with seal ant shall be sandblasted or, if
sandbl asting woul d not be practical or woul d damage adjacent finish work,
the metal shall be scraped and wire brushed to renmove | oose m |l scale.
Protective coatings on steel surfaces shall be renobved by sandbl asting or
by a solvent that |eaves no residue.

3.1.4 Al um num Sur f aces

Al um num surfaces to be in contact with seal ants shall be cl eaned of
tenmporary protective coatings. Wen nasking tape is used for a protective
cover, the tape and any residual adhesive shall be renoved just prior to
appl ying the sealant. Solvents used to renove protective coating shall be
as reconmended by the manufacturer of the alum numwork and shall be
non- st ai ni ng.

3.1.5 Wood Surfaces

Wbod surfaces to be in contact with sealants shall be free of splinters and
sawdust or other |oose particles.

3.2  APPLI CATI ON
3.2.1 Maski ng Tape

Maski ng tape shall be placed on the finish surface on one or both sides of
a joint cavity to protect adjacent finish surfaces frompriner or seal ant
snears. Masking tape shall be renmpbved within 10 minutes after joint has
been filled and tool ed.

3.2.2 Backi ng

Backi ng shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.

3.2.3 Bond- Br eaker

Bond- br eaker shall be applied to fully cover the bottom of the joint
wi t hout contam nating the sides where seal ant adhesion is required.

3.2. 4 Pri nmer

Primer shall be used on concrete masonry units, wood, or other porous
surfaces in accordance with instructions furnished with the seal ant.
Primer shall be applied to the joint surfaces to be sealed. Surfaces
adj acent to joints shall not be primed.

3.2.5 Seal ant

Seal ant shall be used before expiration of shelf life. Milti-conponent
seal ants shall be m xed according to manufacturer's printed instructions.
Seal ant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the draw ngs.

Seal ant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
dept h wi t hout displacing the backing. Unless otherw se indicated,

speci fied, or recommended by the manufacturer, the installed seal ant shal
be dry tooled to produce a uniformy snooth surface free of winkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
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pockets, foreign enbedded matter, ridges and sags. Sealer shall be applied
over the seal ant when and as specified by the seal ant manufacturer.

3.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snmears and
other soiling resulting fromthe seal ant application as work progresses.

-- End of Section --
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3.4 SCHEDULE
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SECTI ON 08110
STEEL DOORS AND FRAMES
05/ 01

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI A250. 6 (1997) Hardware on Standard Steel Doors
(Rei nforcenent - Application)

ANSI A250. 8 (1998) SDI-100 Recommended Specifications
for Standard Steel Doors and Franes

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM
ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) General Requirenments for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

ASTM C 591 (1994) Unfaced Prefornmed Rigid Cellular

Pol yi socyanurate Thernmal |nsul ation

ASTM C 612 (1993) M neral Fiber Block and Board
Thermal Insul ation

DOOR AND HARDWARE | NSTI TUTE (DHI )
DH Al115 (1991) Steel Door Preparation Standards
(Consi sting of A115.1 through Al115.6 and
Al115.12 through A115.18)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 80 (1999) Fire Doors and Fire W ndows

NFPA 105 (1999) The Installation of Snoke-Control
Door Assenblies

NFPA 252 (1999) Standard Met hods of Fire Tests of
Door Assenblies
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1.

1.

STEEL DOOR | NSTI TUTE (SDA )

SDI 105 (1998) Recommended Erection Instructions
for Steel Franes

SDI 111-C Recommended Louver Details for Standard
St eel Doors

SDl 111-F Recommended Exi sting Wall Anchors for
St andard Steel Doors and Franes

UNDERWRI TERS LABORATORI ES (UL)
UL 10B (1997) Fire Tests of Door Assenblies
2 SUBM TTALS

Subnmit the following in accordance with Section 01330, "Subnittal
Procedures.”

3

SD- 02 Shop Drawi ngs

Doors; G AE.
Franmes; G AE.
Accessori es

Show el evations, construction details, netal gages, hardware
provi sions, nethod of glazing, and installation details.

Schedul e of doors; G AE.
Schedul e of franmes; G AE.

Submit door and frane | ocations.

SD- 03 Product Data

Doors; G AE.
Franmes; G AE.
Accessori es

Submit manufacturer's descriptive literature for doors, franes,
and accessories. Include data and details on door construction
panel (internal) reinforcenment, insulation, and door edge
construction. Wen "custom holl ow netal doors" are provided in
lieu of "standard steel doors," provide additional details and
data sufficient for conparison to ANSI A250.8 requirenents.

DELI VERY, STORAGE, AND HANDLI NG

Del i ver doors, franes, and accessories undamaged and with protective
wr appi ngs or packagi ng. Provide tenporary steel spreaders securely fastened
to the bottomof each welded frane. Store doors and frames on platforns

under

cover in clean, dry, ventilated, and accessible |ocations, with 6 mm
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ai rspace between doors. Renove danp or wet packaging i mediately and wi pe
affected surfaces dry. Replace damaged materials with new

PART 2 PRODUCTS

2.

1 STANDARD STEEL DOCRS

ANSI A250.8, except as specified otherwise. Prepare doors to receive
hardware specified in Section 08710, "Door Hardware." Undercut where
indicated. Exterior doors shall have top edge closed flush and sealed to
prevent water intrusion. Doors shall be 44.5 mmthick, unless otherw se
i ndi cat ed.

1.1 Classification - Level, Performance, Mbde

.1.1.1 Heavy Duty Doors

ANSI A250.8, Level 2, physical perfornmance Level B, Mdel 2, with core
construction as required by the manufacturer , of size(s) and design(s)

i ndi cated. Where vertical stiffener cores are required, the space between
the stiffeners shall be filled with mneral board insulation.

.1.1.2 Extra Heavy Duty Doors

ANS| A250.8, Level 3, physical perfornmance Level A, Mdel 2 with core
construction as required by the manufacturer for indicated exterior doors,
of size(s) and design(s) indicated. Where vertical stiffenercores are
required, the space between the stiffeners shall be filled with mnera
board insulation. Provide Level 3 for all exterior doors and for doors to
nmechani cal equi prent roons.

.2 SOUND RATED STEEL DOORS

Soound rated doors are specified in Section 08385 SOUND RETARDANT SW NG NG
DOORS

.3 ACCESSORI ES
. 3.1 Louvers

.3.1.1 Interior Louvers

SDI 111-C, Louvers shall be stationary sightproof type where schedul ed.

Det achabl e mol di ngs on room or non security side of door; on security side
of door, noldings to be integral part of louver. Formlouver frames of 0.9
mmthick steel and | ouver blades of a mninumO0.6 mm Sightproof |ouvers
to be inverted "V' or "Y" blade design with m nimum 40 percent net-free
openi ng.

.3.1.2 Ext eri or Louvers

Louvers shall be inverted "Y' or "V' or "Z" type with mni mum of 30 percent
net-free opening. Weld or tenon | ouver blades to continuous channel frane
and wel d assenbly to door to formwatertight assenbly. Form | ouvers of
hot - di p gal vani zed steel of same gage as door facings. Louvers shall have
steel -franed i nsect screens secured to room side and readily renovabl e.
Provide alumnumwire cloth, 7 by 7 per 10 mmor 7 by 6 per 10 mm nmesh, for
insect screens. Net-free |louver area to be before screening.
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2.

3.2 Astragal s

For pairs of exterior steel doors which will not have al um num astragal s or
renovabl e mullions, as specified in Section 08710, "Door Hardware," provide
overl apping steel astragals with the doors. For interior pairs of fire
rated and snmoke control doors, provide stainless steel astragals conplying
with NFPA 80 for fire rated assenblies and NFPA 105 for snoke contro
assenbl i es.

.3.3 Mol di ngs

Provi de nol di ngs around glass of interior and exterior doors and | ouvers of
interior doors. Provide nonrenovabl e nol di ngs on outside of exterior doors
and on corridor side of interior doors. Oher noldings may be stationary
or renovable. Secure inside nmoldings to stationary nol dings, or provide
snap-on nmoldings. Mintins shall interlock at intersections and shall be
fitted and wel ded to stationary nol di ngs.

.4 I NSULATI ON CORES

I nsul ated cores shall be of type specified, and provi de an apparent
U-factor of .48 in accordance with SDI 113 and shall conformto:

a. Rigid Polyurethane Foam ASTM C 591, Type 1 or 2, foaned-in-place
or in board form wth oxygen index of not |ess than 22 percent
when tested in accordance with ASTM D 2863; or

b. Rigid Polystyrene Foam Board: ASTM C 578, Type | or I1l; or

c. Mneral board: ASTMC 612, Type |

.5 STANDARD STEEL FRAMES

ANSI A250.8, except as otherw se specified. Formframes to sizes and
shapes indicated, with welded corners. Provide steel franmes for doors,
unl ess ot herwi se indicated.

.5.1 Vel ded Fr ames

Continuously weld frame faces at corner joints. Mechanically interlock or
continuously weld stops and rabbets. Gind welds snooth.

.5.2 Cased Openi ngs

Fabricate franes for cased openings of same material, gage, and assenbly as
specified for netal door frames, except omt door stops and preparation for
har dwar e.

.5.3 Anchors

Provi de anchors to secure the frame to adjoi ning construction. Provide
steel anchors, zinc-coated or painted with rust-inhibitive paint, not
lighter than 1.2 mmthick.

.5.3.1 Vvl | Anchors

Provide at | east three anchors for each janb. For frames which are nore
than 2285 mmin hei ght, provide one additional anchor for each janb for
each additional 760 mmor fraction thereof.
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2.

2.

a. Masonry: Provide anchors of corrugated or perforated steel straps
or 5 mmdianeter steel wire, adjustable or T-shaped;

b. Stud partitions: Wld or otherw se securely fasten anchors to
backs of franes. Design anchors to be fastened to cl osed stee
studs with sheet nmetal screws, and to open steel studs by wiring
or wel di ng;

c. Conpleted openings: Secure franes to previously placed concrete
or masonry with expansion bolts in accordance with SDI 111-F; and

5.3.2 Fl oor Anchors

Provide floor anchors drilled for 10 mm anchor bolts at bottom of each janb
menber .

.6 FI RE AND SMOKE DOORS AND FRAMES

Conformto NFPA 80 and NFPA 105 and this specification. The requirements
of NFPA 80 and NFPA 105 shall take precedence over details indicated or
speci fi ed.

.6.1 Label s

Fire doors and frames shall bear the |abel of Underwiters Laboratories
(UL), Factory Miutual Engineering and Research (FM, or Warnock Hersey
International (WH) attesting to the rating required. Testing shall be in
accordance with NFPA 252 or UL 10B. Labels shall be nmetal with raised
letters, and shall bear the name or file nunber of the door and frane

manuf acturer. Labels shall be pernanently affixed at the factory to franes
and to the hinge edge of the door. Door |abels shall not be painted.

.6.2 Astragal on Fire and Snoke Doors

On pairs of labeled fire doors, conformto NFPA 80 and UL requirements. On
snoke control doors, conformto NFPA 105.

.7 WEATHERSTRI PPI NG

As specified in Section 08710, "Door Hardware."

. 8 HARDWARE PREPARATI ON

Provi de mi ni mum hardware rei nforcing gages as specified in ANSI A250.6.
Drill and tap doors and franmes to receive finish hardware. Prepare doors
and frames for hardware in accordance with the applicable requirenments of
ANSI A250.8 and ANSI A250.6. For additional requirenments refer to DH Al115.
Drill and tap for surface-applied hardware at the project site. Build
addi tional reinforcing for surface-applied hardware into the door at the
factory. Locate hardware in accordance with the requirements of ANSI A250. 8,
as applicable. Punch door franmes, with the exception of frames that wll
have weat herstripping to receive a mninmmof two rubber or vinyl door
silencers on | ock side of single doors and one silencer for each |eaf at
heads of double doors. Set |lock strikes out to provide clearance for
sil encers.

9 FI NI SHES
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2.9.1 Factory-Prined Finish

Al'l surfaces of doors and franes shall be thoroughly cleaned, chemically
treated and factory primed with a rust inhibiting coating as specified in
ANSI A250.8, or paintable A25 gal vanneal ed steel without priner. Were
coating is renoved by wel ding, apply touchup of factory prinmner.

2.9.2 Hot - Di p Zi nc-Coated and Factory-Primed Finish

Fabricate exterior doors and frames from hot di pped zinc coated steel,

al l oyed type, that conplies with ASTM A 924/ A 924M and ASTM A 653/ A 653M
The Coating weight shall neet or exceed the mninmumrequirenents for
coatings having 122 granms per square neter, total both sides, i.e., ZF120.
Repai r damaged zi nc-coated surfaces by the application of zinc dust paint.
Thoroughly clean and chemically treat to insure maximum pai nt adhesi on.
Factory prime as specified in ANSI A250. 8.

2.9.3 El ectrol ytic Zinc-Coated Anchors and Accessories

Provide electrolytically deposited zinc-coated steel in accordance with
ASTM A 591, Commercial Quality, Coating Class A. Phosphate treat and
factory prine zinc-coated surfaces as specified in ANSI A250. 8.

2.10 FABRI CATI ON AND WORKNMANSHI P

Fi ni shed doors and frames shall be strong and rigid, neat in appearance,
and free fromdefects, waves, scratches, cuts, dents, ridges, holes, warp,
and buckle. Mol ded nmenbers shall be clean cut, straight, and true, with
joints coped or mtered, well fornmed, and in true alignnent. Dress exposed
wel ded and sol dered joints snooth. Design door frame sections for use with
the wall construction indicated. Corner joints shall be well formed and in
true alignment. Conceal fastenings where practicable. Design franes in
exposed masonry walls or partitions to allow sufficient space between the

i nside back of trimand nmasonry to receive seal ant.

2.10.1 G outed Franes
For frames to be installed in exterior walls and to be filled with nortar
or grout, fill the stops with strips of rigid insulation to keep the grout
out of the stops and to facilitate installation of stop-applied head and
janb seal s.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Franes
Set franes in accordance with SDI 105. Plunb, align, and brace securely
until permanent anchors are set. Anchor bottons of frames w th expansion
bolts or powder-actuated fasteners. Build in or secure wall anchors to
adj oi ning construction.

3.1.2 Door s

Hang doors in accordance with cl earances specified in ANSI A250.8. After
erection and gl azi ng, clean and adjust hardware.

3.1.3 Fire and Snoke Doors and Franes
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Install fire doors and franes, including hardware, in accordance wi th NFPA
80. Install fire rated and snoke doors and frames in accordance wth NFPA
80 and NFPA 105.

3.2 PROTECTI ON

Protect doors and frames from damage. Repair damaged doors and franes
prior to conpletion and acceptance of the project or replace with new, as
directed. Wre brush rusted frames until rust is removed. dean
thoroughly. Apply an all-over coat of rust-inhibitive paint of the sane
type used for shop coat.

3.3 CLEANI NG

Upon conpl etion, clean exposed surfaces of doors and franes thoroughly.
Renove nmastic snears and ot her unsightly narks.

3.4 SCHEDULE

Some netric nmeasurenments in this section are based on mathemati ca
conversi on of inch-pound neasurenents, and not on netric neasurenent
commonly agreed to by the manufacturers or other parties. The inch-pound
and metric measurenents are as foll ows:

PRODUCTS | NCH POUND MVETRI C
Door thickness 1 3/4 inches 44.5 mm
St eel channel s 16 gage 1.5 mm
St eel Sheet 23 gage 0.7 nm
16 gage 1.5 mm
20 gage 0.9 mm
18 gage 1.2 mm
Anchor bolts 3/ 8 inches 10 mm

-- End of Section --
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SECTI ON 08120

ALUM NUM DOORS AND FRAMES
09/ 99

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ALUM NUM ASSCCI ATI ON ( AA)
AA DAF- 45 (1980) Al umi num Fi ni shes
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 36/ A 36M (1997; Rev. A) Carbon Structural Steel

ASTM B 209M (1995) Al unmi num and Al unmi num Al | oy Sheet
and Plate (Metric)

ASTM B 221M (1996) Al umi num and Al umi num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

ASTM E 331 (1996) Water Penetration of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

1.2 SYSTEM DESCRI PTI ON

Frames and swi ng-type heavy duty al um num doors, shall be provided at the

| ocations indicated. Frames shall be furnished conplete with doors,
subfranes, transons, adjoining sidelights, adjoining window wall system
trim and other accessories indicated and specified. Draw ngs are based on
one manufacturer's standard. Another standard systemof a simlar and

equi val ent nature will be acceptable when differences do not detract from
desi gn concept or specified performances. D nensional changes necessitated
by the use of an alternate system shall be coordi nated by the Contractor
and shall be shown on shop draw ngs.

1.3 PERFORVANCE REQUI REMENTS

1.3.1 Structural
Shapes and thi cknesses of fram ng menbers shall be sufficient to wthstand
the design wind |oad indicated with a deflection of not nore than 1/175
times the length of the nenber and a safety factor of not |ess than 1.65.
Provi de gl azi ng beads, noldings, and trimof not |ess than 1.25 nmm noni nal
t hi ckness.

1.3.2 Wat er Penetration

When tested in accordance with ASTM E 331, there shall be no water

SECTI ON 08120 Page 2



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

penetration at a pressure of 0.576 kPa of fixed area.
1.4 SUBM TTALS

Subnmit the following in accordance with Section 01330, "Subnittal
Procedures."

SD- 02 Shop Drawi ngs
Doors and franes; G AE
Show el evati ons of each door type, size of doors and franes, netal
gages, details of door and frane construction, mnethods of
anchorage, glazing details, weatherstripping, provisions for and
| ocation of hardware, and details of installation.

SD- 08 Manufacturer's Instructions

Doors and franes

Submit detail specifications and instructions for installation,
adj ustnents, cleaning, and mai nt enance.

1.5 DELI VERY, STORAGE, AND HANDLI NG

I nspect materials delivered to the site for damage. Unload and store with
m ni mum handl i ng. Provide storage space in dry |l ocation with adequate
ventilation, free fromdust or water, and easily accessible for inspection
and handling. Stack materials on nonabsorptive strips or wood pl atforns.
Do not cover doors and franes with tarps, polyethylene film or simlar
coverings. Protect finished surfaces during shipping and handling using
manuf acturer's standard met hod, except that no coatings or |acquers shall
be applied to surfaces to which cal king and gl azi ng conpounds nust adhere.

PART 2 PRODUCTS

2.1 DOORS AND FRANMES
Swi ng-type al um num doors and franes of size, design, and |location
indicated. Provide doors conplete with frames, renovable nullions, and
adj oi ni ng wi ndow wal | and accessories, as specified in Section 08420
ALUM NUM VERTI CAL WALL AND W NDOW SYSTEMS.

2.2 MATERI ALS

2.2.1 Anchors
Stainl ess steel or steel with hot-di pped gal vani zed fi ni sh.

2.2.2 Weat her st ri ppi ng

Conti nuous wool pile, silicone treated, or type recommended by door
manuf act urer.

2.2.3 AumnumAl loy for Doors and Franes

ASTM B 221M Al l oy 6063-T5 or -T6 for extrusions. ASTM B 209M alloy and
tenmper best suited for alum num sheets and strips.
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2.2. 4 Fast eners
Hard al um num or stainless steel.
2.2.5 Structural Stee
ASTM A 36/ A 36M
2.2.6 Al urmi num Pai nt
Type as recomrended by al um num door manufacturer.
2.3 FABRI CATI ON
2.3.1 Al umi num Fr anes

Extruded al um num shapes with contours approximately as indicated with 3 nm
m ni mum t hi ckness sidewal |l s where hardware is attached. Provide renovable
gl ass stops and gl azi ng beads for frames accommodating fixed glass. Use
countersunk stainless steel Phillips screws for exposed fastenings, and
space not nmore than 300 mmo.c. MIIl joints in frane nenbers to a hairline
fit, reinforce, and secure nechanically.

2.3.2 Al unm num Door s

O type, size, and design indicated and not |ess than 45 mmthick. M ninum
wal | thickness, 3 mm except beads and trim 1.25 nm Door sizes shown are
nom nal and shall include standard clearances as follows: 2.5 mmat hinge
and lock stiles, 3 nm between neeting stiles, 3 nmat top rails, 5 mm

bet ween bottom and threshold, and 17 nmm between bottom and fl oor. Beve
single-acting doors 2 or 3 nmat |ock, hinge, and neeting stile edges.

2.3.2.1 Full dazed Stile and Rail Doors

Doors shall have mediumstiles and rails as indicated. Fabricate from
extruded al um num hol | ow seanl ess tubes or from a conbination of
open-shaped nenbers interlocked or welded together. Fasten top and bottom
rail together by neans of welding or by 10 or 13 nm di ameter cadm um pl at ed
tensioned steel tie rods. Provide an adjustabl e mechani smof jack screws
or other nethods in the top rail to allow for mnor clearance adjustnents
after installation.

2.3.3 \Welding and Fast ening

Where possible, |ocate wel ds on unexposed surfaces. Dress welds on exposed
surfaces snoothly. Select welding rods, filler wire, and flux to produce a
uniformtexture and color in finished work. Renove flux and spatter from
surfaces i mediately after welding. Exposed screws or bolts will be
permitted only in inconspicuous |ocations, and shall have countersunk
heads. Weld conceal ed reinforcements for hardware in place.

2.3.4 \Watherstripping

Provide on stiles and rails of exterior doors. Fit into slots which are
integral with doors or frames. Watherstripping shall be repl aceabl e

wi t hout special tools, and adjustable at neeting rails of pairs of doors.
Installation shall allow doors to swing freely and cl ose positively. Air
| eakage of a single |l eaf weatherstripped door shall not exceed 0.775 L/S
per lineal nmeter (0.5 CFM per lineal foot) of crack when tested in
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accordance with ASTM E 283 at standard test cordintions.
2.3.5 Anchor s

On the backs of subfranes, provide anchors of the sizes and shapes

i ndi cated for securing subfranmes to adjacent construction. Anchor transom
bars at ends and nullions at head and sill. Reinforce vertical mullions
with structural steel nmenbers of sufficient length to extend up to the
overhead structural fram ng and secure thereto as indicated on approved
shop drawi ngs and in accordance with manufacturer's recomendation. Place
anchors near top and bottom of each janb and at internediate points not
nore than 300 nmm apart.

2.3.6 Provi si ons for Hardware

Hardware is specified in Section 08710, "Door Hardware." Deliver hardware
tenpl ates and hardware (except field-applied hardware) to the door

manuf acturer for use in fabrication of alum numdoors and franmes. Cut,
reinforce, drill, and tap doors and franes at the factory to receive

tenpl ate hardware. Provide doors to receive surface-applied hardware,
except push plates, kick plates, and nop plates, with reinforcing only;
drill and tap in the field. Provide hardware reinforcenents of stainless
steel or steel with hot-di pped gal vani zed finish, and secure with stainless
steel screws.

2.3.7 Provi sions for d azing

Provi de extruded al um num snap-in glazing beads on interior side of doors.
Provi de extruded al um num theft-proof, snap-in glazing beads or fixed

gl azi ng beads on exterior or security side of doors. d azing beads shal
have vinyl insert glazing gaskets. Design glazing beads to receive gl ass

of thickness indicated or specified. Qazing is specified in Section 08810,
"d ass and d azing."

2.3.8 Fi ni shes
Provi de exposed al umi num surfaces with factory finish of anodi c coating.
2.3.8.1 Anodi ¢ Coati ng

Cl ean exposed al um num surfaces and provi de an anodi zed finish conform ng
to AA DAF-45. Finish shall be clear (natural), designation AA- MLO-C22- Ad41,
Architectural Cass | 0.0175 nm or thicker).

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Pl unmb, square, level, and align frames and fram ng nmenbers to receive doors ,
and, adjoining wi ndow walls. Anchor frames to adjacent construction as

i ndi cated and in accordance with manufacturer's printed instructions.

Anchor bottom of each frame to rough fl oor construction with 2.4 mmthick
stainless steel angle clips secured to back of each janb and to fl oor
construction; use stainless steel bolts and expansion rivets for fastening
clip anchors. Seal metal-to-netal joints between fram ng nenbers as
specified in Section 07900, "Joint Sealing." Hang doors to produce

cl earances specified in paragraph entitled "Al um num Doors," of this

section. After erection and gl azing, adjust doors and hardware to operate

properly.
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3.2 PROTECTI ON FROM DI SSI M LAR MATERI ALS

3.2.1 Dissimlar Metals
Where al um num surfaces cone in contact with netals other than stainless
steel, zinc, or small areas of white bronze, protect fromdirect contact by

one or a conbination of the foll owi ng nethods:

a. Paint the dissimlar netal with one coat of heavy-bodied
bi t um nous pai nt.

b. Apply a good quality elastoneric seal ant between the al un num and
the dissimlar netal.

c. Paint the dissimlar netal with one coat of priner and one coat of
al um num pai nt .

d. Use a nonabsorptive tape or gasket in permanently dry |ocations.
3.2.2 Drai nage fromDissimlar Mtals

In | ocations where drainage fromdissimlar netals has direct contact with
al um num provide protective paint, to prevent al um num di scol orati on.

3.2.3 Masonry and Concrete

Provi de al um num surfaces in contact with nortar, concrete, or other
masonry nmaterials with one coat of heavy-bodi ed bitum nous paint.

3.3 CLEANI NG

Upon conpl etion of installation, clean door and frame surfaces in
accordance with door manufacturer's recomended procedure.

3.4 PROTECTI ON

Protect doors and franmes from damage and from contam nati on by ot her
materials such as cenment nortar. Prior to conmpletion and acceptance of the
wor k, restore danmaged doors and frames to original condition, or replace
wi th new ones.

-- End of Section --
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SECTI ON 08210

WOOD DOORS
09/ 99

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW)

AW Qual Stds (1997) Architectural Wodwork Quality
Standards and Quality Certification Program

W NDOW AND DOOR MANUFACTURERS ASSOCI ATI ON ( V\DIVAR)

VDMVA |.S. 1-A (1993) Architectural Wod Flush Doors
VWDVA TM 5 (1990) Split Resistance Test

VDVA TM 7 (1990) Cycle - Slam Test

VDVA TM 8 (1990) Hi nge Loadi ng Resi stance Test

1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnmittal
Procedures."

SD- 02 Shop Drawi ngs
Doors; G AE.
Submit drawi ngs or catal og data showi ng each type of door unit.
Drawi ngs and data shall indicate door type and construction,
si zes, thickness, and glazing.
SD- 03 Product Data
Doors; G AE.
Accessori es
Wat er -resi stant seal er
Sanpl e warranty
SD- 04 Sanpl es
Door s

Prior to the delivery of wood doors, subnmit a sanple section of
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each type of door which shows the stile, rail, veneer, finish, and
core construction.

Door finish colors; G AO
Submit a mninmum of three color selection sanples.
SD-06 Test Reports
Split resistance
Cycl e-sl am
H nge | oadi ng resistance
Submit split resistance test report for doors tested in accordance
with WDVA TM 5, cycle-slamtest report for doors tested in
accordance with WDMA TM 7, and hi nge | oadi ng resi stance test
report for doors tested in accordance with WDMA TM 8.
1.3 DELI VERY, STORAGE, AND HANDLI NG
Deliver doors to the site in an undanaged condition and protect against
damage and danpness. Stack doors flat under cover. Support on bl ocking, a
m ni mum of 100 mmthick, |located at each end and at the midpoint of the
door. Store doors in a well-ventilated building so that they will not be
exposed to excessive noisture, heat, dryness, direct sunlight, or extrene
changes of tenperature and humidity. Do not store in a building under
construction until concrete, masonry work, and plaster are dry. Replace
defective or damaged doors with new ones.
1.4 WARRANTY

Warranty shall warrant doors free of defects as set forth in the door
manuf acturer's standard door warranty.

PART 2 PRODUCTS

2.1 DOORS
Provi de doors of the types, sizes, and designs indicated.

2.1.1 Fl ush Doors
Fl ush doors shall conformto WDMA |I.S. 1-A. Stile edge bands of doors to
receive natural finish shall be hardwood, conpatible with face veneer. No
visible finger joints will be accepted in stile edge bands. Wen used,
| ocate finger-joints under hardware.

2.1.1.1 Interior Flush Doors
Provide particleboard core, Type Il flush doors conformng to WDMA I.S. 1-A
with faces of custom grade redoak. Hardwood veneers shall be plain sliced
book mat ched.

2.2 ACCESSORI ES

2.2.1 Door Light Openings
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Provi de gl azed openings with sane specie and color as the face veneers.
Mol di ngs for flush doors shall be lip type.d azing is specified in Section
08810, "d ass and d azing."

2.2.2 Additional Hardware Reinforcement

Provide fire rated doors wi th hardware reinforcenent blocking. Size of

| ock bl ocks shall be as required to secure the hardware specified.

Rei nf or cement bl ocki ng shall be in compliance with the manufacturer's

| abeling requirements and shall not be mneral naterial simlar to the core.
2.3 FABRI CATI ON
2.3.1 Mar ki ng

Each door shall bear a stanp, brand, or other identifying mark indicating
quality and construction of the door.

2.3.2 Qual ity and Construction
Identify the standard on which the construction of the door was based.
2.3.3 Adhesives and Bonds

WDMA |.S. 1-A  Use Type Il bond for interior doors. Adhesive for doors to
receive a natural finish shall be nonstaining.

2.3.4 Fi ni shes
2.3.4.1 Cener a

Provide factory finish to match col or and sheen of existing doors.
(Simlar to Mahogany Col or)

2.3.4.2 Factory Finish

Provi de doors finished at the factory by the door manufacturer as follows:
AW Qal Stds Section 1500, specification for System No. TR-3 or TR- 4 The
coating shall be AW Qual Stds prem um nedium rubbed sheen, closed grain
effect. Use stain when required to produce the finish specified for color.
Seal edges, cutouts, trim and wood accessories, and apply two coats of
finish conpatible with the door face finish. Touch-up finishes that are
scratched or marred, or where exposed fastener holes are filled, in
accordance with the door manufacturer's instructions. Match color and
sheen of factory finish using materials conpatible for field application.

2.3.4.3 Col or

Provi de door finish colors as selected by the Contracting Officer fromthe
col or sel ection sanpl es.

2.4 SOURCE QUALI TY CONTROL

Stiles of "B" and "C' label fire doors utilizing standard nortise |eaf
hi nges shall neet the follow ng performance criteria:

a. Split resistance: Average of ten test sanples shall be not |ess
than 225 kil ograns | oad when tested in accordance with WOVA TM 5.
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b. Cycle-slam 200,000 cycles with no | oose hinge screws or other
visible signs of failure when tested in accordance with the
requi renents of WDMVA TM 7.

c. Hinge loading resistance: Average of ten test sanples shall be
not |ess than 315 kil ograns | oad when tested for direct screw
wi thdrawal in accordance with WDMA TM 8 using a No. 12, 30 mm

| ong, steel, fully threaded wood screw. Drill 4 nmpilot hole, use
40 nmm openi ng around screw for bearing surface, and engage screw
full, except for last 3 nm Do not use a steel plate to reinforce

SCrew ar ea.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Before installation, seal top and bottom edges of doors with the approved
wat er-resi stant sealer. Seal cuts nmade on the job i mediately after
cutting using approved water-resistant sealer. Fit, trim and hang doors
with a 2 mmmninum 3 mm maxi mum cl earance at sides and top, and a 5 mMm

m ni mrum 6 nm maxi mum cl earance over thresholds. Provide 10 nm mni mum 11
nm maxi mum cl earance at bottom where no threshold occurs. Bevel edges of
doors at the rate of 3 mMmin 50 nm Door warp shall not exceed 6 mm when
nmeasured in accordance with WDVA | .S, 1-A

-- End of Section --

SECTI ON 08210 Page 5



This page wasintentionally left blank for duplex printing.



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

SECTI ON TABLE OF CONTENTS
DI VISION 08 - DOORS & W NDOWS
SECTI ON 08330
OVERHEAD ROLLI NG DOORS

09/ 02

PART 1 GENERAL

1.1 REFERENCES
1.2 DESCRI PTI ON
1.2.1 W nd Load Requirenents
1.2.2 Operational Cycle Life
1.3 SUBM TTALS
1.4 DELI VERY AND STORAGE
1.5 WARRANTY
1.6  OPERATI ON AND MAI NTENANCE MANUALS

PART 2 PRCODUCTS

2.1 OVERHEAD ROLLI NG DOCRS

2.1.1 Curtains
2.1.1.1 Non- | nsul ated Curtains
2.1.2 Endl ocks and W ndl ocks
2.1.3 Bot t om Bar
2.1.4 Cui des
2.1.5 Barr el
2.1.6 Count er wei ght's
2.1.7 Br acket s
2.1.8 Hoods
2.1.9 Weat her stri ppi ng
2.1.10 Operation
2.1.10.1 El ectric Power Operator Wth Auxiliary Chain Hoist
Qperation
2.1.11 I nertia Brake
2.1.12 Locki ng
2.1.13 Fi ni sh

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

-- End of Section Table of Contents --

SECTI ON 08330 Page 1



NORTHCOM HQ ADDI TI ON, PETERSON AFB, CO PEAO

SECTI ON 08330

OVERHEAD ROLLI NG DOORS
09/ 02

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ASTM | NTERNATI ONAL (ASTM

ASTM A 653/ A 653M (2001a) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p process

ASTM E 330 (1997el) Structural Perfornmance of
Exteri or Wndows, Curtain Walls, and Doors
by Uniform Static Air Pressure Difference

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMA | CS 2 (2002) Industrial Controls and Systens
Controllers, Contactors, and Overl oad
Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

NEMVA | CS 6 (1993; R 2001) Industrial Control and
Systens Encl osures

NEMA MG 1 (1998) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code
NFPA 80 (1999) Fire Doors and Fire W ndows
1.2 DESCRI PTI ON

Overhead rolling doors shall be notor operated, wei ght counterbal anced,
rolling type, with interlocking slats, conplete with guides, fastenings,
hood, brackets, and operating mechani snms, and shall be designed for use on
openi ngs as i ndi cat ed. Each door shall be provided with a permanent | abe
showi ng the manufacturer's name and address and the nodel /serial number of
the door. Doors in excess of the |abelled size shall be deenmed oversize
and shall be provided with a listing agency oversize label, or a listing
agency oversize certificate, or a certificate signed by an official of the
manuf acturi ng conpany certifying that the door and operator have been
designed to neet the specified requirenents.

1.2.1 W nd Load Requirenents
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Doors and comnponents shall be designed to w thstand the mini num design w nd
| oad of 960 Pa. Doors shall be constructed to sustain a superinposed | oad,
both inward and outward, equal to 1-1/2 times the mni num design wi nd | oad.
Cal cul ations or test data showi ng conpliance with design w ndl oad
requirenents for the specific door design in accordance with the uniform
static air pressure difference test procedures of ASTM E 330 shall be
provi ded. Recovery shall be at |east 3/4 of the maxi mum deflection within
24 hours after the test load is removed. Sound engi neering principles my
be used to interpolate or extrapolate test results to door sizes not
specifically tested

1.2.2 Operational Cycle Life

Al'l portions of the door and door operating mechanismthat are subject to
noverment, wear, or stress fatigue shall be designed to operate through a
m ni mum nunber of 40 cycles per day. One conplete cycle of door operation
is defined as when the door is in the closed position, noves to the full
open position, and returns to the closed position.

1.3 SUBM TTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Approved Detail Drawi ngs; G AE
Installation.

Drawi ngs showi ng the | ocation of each door including schedul es.
Drawi ngs shall include el evations of each door type, details and
met hod of anchorage, details of construction, |ocation and
installation of hardware, shape and thickness of naterials,
details of joints and connections, and details of guides, power
operators, controls, and other fittings.

SD- 03 Product Data

Overhead Rol ling Doors; G AE

Manuf acturer's catal og data, test data, and summary of forces
and | oads on the walls/janbs.

Manufacturer's preprinted installation instructions.
SD- 04 Sanpl es
Overhead Rolling Doors; G AE

Manufacturer's standard col or sanples of factory applied
finishes.

SD-10 Operation and Mai ntenance Data

Qperation and Mai ntenance Manual s.
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Si x copies of the system operati on nmanual and system nai nt enance
and repair manual for each type of door and control system

1.4 DELI VERY AND STORAGE

Doors shall be delivered to the jobsite wapped in a protective covering
with the brands and names clearly marked thereon. Doors shall be stored in
a dry location that is adequately ventilated and free fromdirt and dust,
wat er, and other contami nants, and in a manner that permts easy access for
i nspection and handl i ng.

1.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1-year period shall be provided.

1.6 OPERATI ON AND NMAI NTENANCE MANUALS

Qperating instructions outlining the step-by-step procedures required for
not ori zed door and shutter operation for the overhead rolling door unit
shal |l be provided. The instructions shall include the manufacturer's name,
nodel nunber, service manual, parts list, and brief description of all

equi pnent and their basic operating features. Maintenance instructions
listing routine maintenance procedures, possible breakdowns and repairs,
troubl eshooti ng guides, and sinplified diagrans for the equi prment as
installed shall be provided. A conmplete list of parts and supplies, source
of supply, and a list of the high nortality mai ntenance parts shall be
provi ded.

PART 2 PRODUCTS
2.1 OVERHEAD ROLLI NG DOORS

Doors shall be surface-nounted type with guides and counter weights at
janbs set back a sufficient distance to clear the opening. Exterior doors
shall be mounted on interior side of walls.

2.1.1 Curt ai ns

The curtains shall roll up on a barrel supported at the head of opening on
brackets, and shall be bal anced by weights. Steel slats for doors from4.6
to 6.4 mw de shall be mininmmbare nmetal thickness of 0.87 mm Slats
shall be of the mininmumbare netal decimal thickness required for the width
i ndi cated and the wi nd pressure specified above.

2.1.1.1 Non- | nsul at ed Curtai ns

Curtains shall be fornmed of interlocking contour slats of shapes standard
wi th the manufacturer.

2.1.2 Endl ocks and W ndl ocks

The ends of each alternate slat for interior doors shall have endl ocks of
manuf acturer's stock design. |In addition to endl ocks, non-rated exterior
doors shall have the manufacturer's standard wi ndl ocks as required to

wi thstand the wind | oad. Wndl ocks shall prevent the curtain froml eaving
gui des because of deflection fromspecified w nd pressure.

2.1.3 Bot t om Bar
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The curtain shall have a standard bottom bar consisting of two hot-dip
gal vani zed steel angles for steel doors. A sensing edge shall be attached
to the bottombar of doors that are el ectric-power operated.

2.1. 4 Cui des

Gui des shall be steel structural shapes or forned steel shapes, of a size
and depth to provide proper clearance for operation and resistance under
the design wi ndload. Guides shall be attached to adjoining construction
with fasteners recommended by the nmanufacturer. Spacing of fasteners shal
be as required to nmeet the mni num design wi ndload. Doors and guides in
hazardous areas shall have static grounding.

2.1.5 Barr el

The barrel shall be steel pipe or commercial wel ded steel tubing of proper
dianeter for the size of curtain. Deflection shall not exceed 2.5 mm per
neter of span. Ends of the barrel shall be closed with netal plugs,
machined to fit the pipe. Al umnum plugs are acceptable on non-fire door
barrels.

2.1.6 Count er wei ght s

Count erwei ghts shall consist of steel weights suspended on 3 mm stainl ess
steel cable, and protected by gavani zed steel enclosures at each janb of
the door.

2.1.7 Br acket s

Brackets shall be of steel plates to close the ends of the roller-shaft
housi ng, and to provide mounting surfaces for the hood. An operation
bracket hub and shaft plugs shall have seal ed prelubricated ball bearings.

2.1.8 Hoods

Hoods shall be steel with mnimum bare netal thickness of 0.56 mmfornmed to
fit contour of the end brackets, and shall be reinforced with steel rods,
roll ed beads, or flanges at top and bottom edges. Miltiple segment and
singl e piece hoods shall be provided with support brackets of the

manuf acturer's standard design as required for adequate support.

2.1.9 Weat her stri ppi ng

Exterior doors shall be fully weatherstripped. A conpressible and

repl aceabl e weat her seal shall be attached to the bottom bar. Wather sea
at door guides shall be continuous vinyl or neoprene, bulb or |eaf type, or
shal | be nylon-brush type. A weather baffle shall be provided at the
lintel or inside the hood. Watherstripping shall be easily replaced

wi t hout special tools.

2.1.10 Qper ation
Doors shall be operated by neans of electric power with auxiliary chain
hoi st. Equi pnent shall be designed and manufactured for usage in

non- hazar dous ar eas.

2.1.10.1 El ectric Power Operator Wth Auxiliary Chain Hoist Operation
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El ectric power operators shall be heavy-duty industrial type. The unit
shal | operate the door through the operational cycle life specified. The
el ectric power operator shall be conplete with electric notor, auxiliary
operation, self-locking wormgear in oil bath for heavy-duty doors, brake,
nounting brackets, push button controls, limt swtches, nagnetic reversing
starter, and all other accessories necessary to operate conponents
specified in other paragraphs of this section. The operator shall be so
designed that the notor may be renmpved w t hout disturbing the
[imt-switches settings and without affecting the emergency chain operator.

Doors shall be provided with an auxiliary operator for imedi ate energency
manual operation of the door in case of electrical failure. Auxiliary
operation shall be by neans of gal vani zed endl ess chain extending to within
915 mm of the floor. The energency nmanual operating nmechani smshall be so
arranged that it may be operated fromthe floor without affecting the
settings of the limt switches. A nechanical device shall be included that
wi || disconnect the notor fromthe drive operating nmechani sm when the
auxiliary operator is used. Where control voltages differ from notor
voltage, a control voltage transformer shall be provided in and as part of
the electric power operator system Control voltage shall not exceed 120
volts.

a. Mtors: Drive motors shall conformto NEMA MG 1, shall be
hi gh-starting torque, reversible type, and shall be of sufficient wattage
and torque output to nove the door in either direction fromany position at
a speed range of 0.18 m per second (6 to 8 inches per second) without
exceeding the rated capacity. Mdtors shall be suitable for operation on 120
volts, 60 hertz, single phase current and shall be suitable for
across-the-line starting. Mtors shall be designed to operate at ful
capacity over a supply voltage variation of plus or minus 10 percent of the
notor voltage rating. Mtors shall be provided with overload protection.

b. Controls: Control equipnent shall conformto NEMA ICS 2
Encl osures shall conformto NEMA ICS 6, Type 12 (industrial use), Type 7
in accordance with NFPA 70. Exterior control stations shall be
weat her proof card -operated type with weather-resistant encl osure nounted
in pedestal,. Interior operation: Card operation, plus key-operated
switch on door janb with key positions "on" and "off". Card reader shal
open door. Door shall close after a time delay. Readily adjustable [imt
swi tches shall be provided to automatically stop the doors at their fully
open and cl osed positions.

c. Sensing Edge Device: The bottom edge of electric power operated
doors shall have an electric sensing edge for non-hazardous areas that will
reverse the door novement upon contact with an obstruction and cause the
door to return to its full open position. The sensing edge shall not
substitute for a limt switch. Exterior doors shall be provided with a
conbi nation conpressi bl e weat her seal and sensing edge.

d. Electrical Wrk: Conduit and wi ring necessary for proper
operation shall be provided under Section 16415A ELECTRI CAL WORK, | NTERI OR.
Fl exi bl e connecti ons between doors and fixed supports shall be made with
flexible type SJO cabl e, except in hazardous |ocations where wring shal
conformto NFPA 70, as appropriate. The cable shall have a spring-I|oaded

automatic take up reel or a coil cord equival ent device.

2.1.11 I nertia Brake

Overhead rolling door shall have a mechanical inertia brake device which
will stop the door fromfree fall in any position, should there be a
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failure in the notor operator brake or roller chain drive. The unit shal
be capabl e of being reset with a back drive action.

2.1.12 Locki ng

Locking for notor operated doors shall consist of self-locking gearing
with chain lock for energency hand chain

2.1.13 Fi ni sh

Steel slats and hoods shall be hot-dip gal vani zed &0 in accordance with
ASTM A 653/ A 653M and shall be treated for paint adhesion and shal
receive a factory baked-on finish powder coat. Surfaces other than slats,
hood, and faying surfaces shall be cleaned and treated to assure nmaxi mum
pai nt adherence and shall be given a factory dip or spray coat of rust
inhibitive nmetallic oxide or synthetic resin prinmer. Color shall be as
sel ected by the Contracting O ficer.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Doors shall be installed in accordance with approved detail draw ngs and
manuf acturer's instructions. Anchors and inserts for guides, brackets,
notors, sw tches, hardware, and other accessories shall be accurately

| ocated. Upon conpletion, doors shall be free fromwarp, twist, or
distortion. Doors shall be lubricated, properly adjusted, and denonstrated
to operate freely. Fire doors shall be installed in conformance with the
requi renents of NFPA 80 and the manufacturer's instructions.

-- End of Section --
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SCUND RETARDANT SW NG NG DOORS

PART 1 GENERAL
1.1 GENERAL

A Provi de acoustical and security sw nging door and frame units as a
compl ete tested assenbly. Each door package shall include door, frane,
anchors, sound seals, drop bottons, threshold and all other hardware
speci fied under Section 08710 DOOR HARDWARE

B. Each door unit and frame shall provide a mnimumtested rating as
indicated in this Specification and Door Schedul e.

C. There are security hardware itens listed in Section 08710, DOOR
HARDWARE, that are to be installed in conjunction with the sound retardant
doors. Preparation of the doors and door franes and the installation of

the security hardware shall be provided by the manufacturer of the sound
retardant doors so that the STC rating of the assenbly is not conprom sed.

1.2 QUALI TY ASSURANCE

A Sound seal s shall be adjustable so that they may be adjusted to
mai ntain the performance requirements during the life of the project.

1.3 REFERENCES

The publications listed below froma part of this specification. The
publications are referred to in the text by basic designation.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI A 115.1 (1994) Installation Guide for Doors and
Har dwar e

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 336 (1997) Test Method for Measruenent of
Ai rborne Sound I nsul ation in Buildings

ASTM E 90 (1997) Laboratory Measurenent of Airborne

Sound Transni ssion Loss of Building
Partitions

ASTM E 413 (1987, R 1994) dassification for Rating
Sound I nsul ation

DI RECTOR OF CENTRAL | NTELLI GENCE DOCUMENTS

DCI D (2002) Physical Security Standards for
Sensitive Conpartnented Facilities (SClFs)
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1.

4 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Doors and Franes; G AE

Drawi ngs shall indicate the location of each door and frame, elevation of

each nodel of door and frame, details of construction, method of assenbling

section location and extent of hardware reinforcement, hardware |ocations,

type and | ocation of struts and anchors for franes, and thickness of netal.
Drawi ng shall include catalog cuts or descriptive data for the camlift

hi nges, thresholds, and sill seals.

SD-07 Certificates
Sound Rated Doors; G AE

Certification that the door construction utilized has been tested at

i ndependent | aboratory in accordance with ASTM E 90 and that the STC
determned in accordance with ASTME 413 is not less than that specified in
Part 2 of this Section. The |aboratory referenced in the certification
nust be qualified under the National Voluntary Laboratory Accreditation
Program (NAVLAP) of the National Institute of Standards and Technol ogy
(NIST). The certification shall include the |aboratory name, test report
nunber (s), and date(s) of test. Certifications of acoustical tests ol der
than 5 years are not acceptable and are considered invalid.

.5 DELI VERY AND STORAGE

Shi p door |eaves and franes to site, factory assenbled as conplete units.
Doors shall have the wrappings or coverings renoved upon delivery at the
building site and hall be stored in a vertical position, in a dry location,
spaced bl ocking to pernmit air circulati on between them

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

Provi de sound retardant doors and frames, including gaskets, hinges, and
hardware as an assenbly by a single firmspecializing in producing this
type of product with m nimumof ten years experience.

Design i s based on using acoustical door systenms manufactured by Industrial
Acoustics Company, Inc. and proprietary products and nethods of the
company. It is not the intent of this specification to restrict
conpetitive bidding. Provide the products upon which the design is based,
or products which are approved equal .

.2 DOCRS

Provi de acoustical sw nging doors to nmeet STC 51/ N C 45, Sound G oup 3
rating in accordance with ASTM E 90 and as det